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BALLISTIC RESEARCi1 LABORATORIES

REPORT NO. 1532

MacAllister/Reiter/Grollman/Thrai lkill/emj
Aberdeen Proving Ground, Md.
February 1971

A COMPENDIUM OF BALLISTIC PROPERTIES OF PROJECTILES

OF POSSIBLE INTEREST IN SMALL ARMS

ABSTRACT

The report is a compendium of the ballistic properties of projec-
tile shapes of possible interest in small arms applications. The Ii
shapes cover a range of L/Dranging from conventional bullets (-3.5) to

that of flechettes (-20) and include such shapes as cones, cone cylinders,

and cone flares. The ballistic properties are mapped over a range of

calibers and projectile densities. A drag-reducing tracer is included

as one of the prime design considerations as a means of reducing base

drag. Tabulations include velocity, energy, angle of fall, time of

flight, and height as a function of range, with constraints on recoil

momentum. Aerodynamic coefficients are also included.
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I. INTRODUCTION

The Ballistic Research Laboratories have traditionally been a source

of information on artillery projectiles and systems. As small arms sys-

tems began to undergo critical scrutiny, the Ballistic Research Labora-

tories were drawn into the studies and asked to furnish inputs to the

Army Materiel Systems Analysis Agency and other agencies concerned.

These exercises have usually involved evaluations of generally similar

projectiles, from the same or similar weapons, or a few quite different

candidate systems in a particular role. Thus the candidates and con-

straints were quite specific, and the scope of the BRL studies were

correspondingly limited. In spite of the large number of highly con-

strained studies undertaken, no comprehensive small arms projectile
study exists, In point of fact, each of these evaluations suggested

that peripheral avenues should also have been investigated, at least by

a limited paper study, but the necessary inputs, theoretical or experi-

mental, did not exist or were not adequate. There have been a number

of areas of concern, but two are oft repeated. These are:

(1) That currently available information on small calibers is

limited to a relatively few, generally similar, conventional bullets

and a few, generally similar, flechette shapes. This "spectrum" of

small arms projectiles can be viewed as follows.

Length to Diameter Ratio (L/D)

Pistols + Conventional Bullets

Rifles Flechettes +

to 10 1 20 25
Spin

Stabilized Non-Spin-Stabilized

Thus there is information on low W/D full-bore projectiles and on the

very high L/D, subcaliber, fin-stabilized, saboted projectiles--and

nothing to permit considerations of the in-betweens or permutations of

options available for conventionel bullets and flechettes.
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(2) The possible effect of the tracer on the flight characteristics

W&S iLut a a~iL uf taLtxr'iu"r uutideruatiuat uid/ur wa5 not available.

It is the intent of this report to present a more comprehensive

treatment of small-caliber projectiles, filling in the aforementioned

voids and some others. Obviously it is impossible to produce a "handbook

of effectiveness" because such an effort would have to include such

things as the various measures of effectiveness, considerations of par-

ticular targets, terminal ballistics, wound ballistics, interior and
exterior ballistics, etc. The permutations would be far too large to
handle in any manageable fashion. It did appear, however, that the

interior and exterior ballistics aspects could be handled in a general

fashion.

In a final evaluation of a given weapon system, in a given role
and against a specified target, the hit probability P(H) and the proba-

bility of incapacitation given a hit P(I/H), all as a function of cost,
weight, etc., are the final arbiters. To obtain P(14) and P(I/H), however,
specific interior and exterior ballistics inputs are essential, and in
general the initial input to terminal effectiveness is the remaining
energy of the projectile. N.B. The terminal energy is only an input,
not necessarily a direct measure of effectiveness.

The Ballistic Research Laboratories, as part of an in-house program
on small arms, undertook a study in the areas of interior and exterior
ballistics which could be done %ith relative generality and uniform

accuracy and which would provide as outputs those characteristics most
readily used as inputs in effectiveness studies. A major part of the

interest was in possible designs "between" bullets and flechettes with

permutations of options around each type of projectile considered. The
spectrum of "possible" small arms projectiles was expanded as shown on
the following page.

10



I
Length to Diameter Ratio (L/D)

Convent ional
Bullets

Artillery
Shapes

Cones

Cone
Flares

Cone
Cylinders

Flechettes V///7//7//////7/'/77/

Spin
Stabilized Non-Spin-Stabilized

The shapes which were considered are illustrated in Figure 1 and

described in Section II-A. The identification code shown on the shapes

in Figuro I is as follows:

CB - conventional bullet
AR - artillery shape

C a cont

CC a cone cylinder

Cf w cone flare

FL - flechotte

SC a subcaliber

The numbers following designate types within the class, identified by

the letter prefixes.

Although there was available measurcia data on some bullets %.nd bome

flechettes, for the sake of relative uniformity, interior and exterior
ballistic computations were used rather than mixing computed and measured

results within the same framework. The computations werc done at the

highest level of complexity possible considering the lack of definition

in a general problem of this nature and the necessity to undertake the

comput.•tion of almost one thousand cases.
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The tracer question addressed in this report is not the classical

one associated with ball and tracer ammunition, known frequently as

tracer matching. This classical question arises from the following

sorts of events. A ball round is selected for a weapon. A companion

tracer round is designed and tested. It is observed that the tracer

round, though with the same muzzle velocity as the ball round, travels

faster and further than the ball. The tracer matching exercise then

consists of degrading the performance of the tracer round until its
trajectory "matches" that of the ball. The degradation process consists

of increasing the drag of the tracer round. A drag increase is necessary
because the tracer, by adding heat and/or mass at the base of the projec-

tile, has reduced the base drag component. If a tracer, whose function

is to produce light, is an effective way of reducing base drag, hence

overall drag, should not drag-reducing tracers be considered? It is in

this context that tracers are addressed in this study. Drag-reducing

tracers are considered, as a component of projectile design, as means
of reducing base drag in the same manner as is boat-tailing, for example.

A drag-reducing tracer, as conceived for this study, in no way compro-

mises the light-producing function of conventional tracers. Both func-

tions, light production and drag reduction, could be performed by a

tracer of appropriate desi n.

The work was performed by a team involving members from the Exterior
Ballistics Laboratory and the Interior Ballistics Laboratory, with

assistance from the office of the Technical Director, the Vulnerability

Laboratory, the Army Materiel Systems Analysis Agency, and the U. S. Army

Small Arms Systems Agency in setting up logical ground rules, limits,

and outputs.

II. DISCUSSION OF VARIABLES, CONSTRAINTS, AW) OUTPUTS

The exercise consisted of generating ballistic data on the shapes

shown in Figure 1 as a function of those variables to which performance

is most sensitive. The variables included, for example, initial

velocity, density of projectile, methods of drag reduction, etc. These

12
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variables and the constraints applied provided the bounds or limits forI mapping. The choice of variablws and the constraints are discussed in

this section.

The overall consideration that the desired utility was primarily

for the rifle and/or light machine gun roles placed natural constraints

on most of the variables used in the mapping. Beyond this, it was neces-

sary to space the variables so that various properties or conditions

could be interpolated reasonably. In those instances where it did not

interfere with logical spacing or limits, points were selected so that

they could be identified, in part, with existing systems. Thus the

caliber range included 5.56 mm and 7.62 mm, and the center of the weight

spectrum for the full bore study was a homogeneous lead projectile. Thus

the user of the results can identify with known data in some areas and

make a judgment whether the computed results are pessimistic or optimis-

tic for his purpose. With the definition of a caliber and weight spec-

trum and a span of initial impulses ranging from the level of SPIW to

just below that of the M-14, it was possible to conduct the full-bore

diameter projectile phase of the mapping. This was done f.r the inert

projectile and for a projectile with a drag-reducing tracer. All projec-

tiles, except the conventional flechette, were treated in this phase.

This was done without excluding cases that seemed dubious for rifle or

light machine gun application. Concession was made to reality, however,

in that those projectiles that lacked reasonable bore riding surface

were saboted to provide two calibers of cylindrical riding surface and

tarage losses in muzzle energy subtracted. It is probably true that

many of the interpolated designs are of interest only as subcaliber pro-

jectiles and a separate phase involving one specially designed projectile,

in various sizes, was considered over the bore caliber spectrum, again

with and without drag-reducing tracer.

A. The Shape Spectrum

All the shapes discussed in this section are shown in Figure 1.

The usual lead bullet is relatively short, L/D i4.5, while the

usual subcaliber fin-stabilized flechette is long, L/D - 20. In between

13



II

these two areas there are a variety of possibilities. To anchor the

bullet end of the spectrum, three bullet shapes were chosen; nominally

these can be identified with the 5.56-mm M-193, the 5.56-mm I.W.K., and

the 7.62-mm M-118 match bullet. Two of these are boattailed, and one

has a square base.

Because spin stabilization is possible with projectiles of L/D

higher than that of conventional bullets (artillery projectiles have

L/D's ef up to 6), two so-called artillery types were introduced. These

have an L/D of 5.5, one model is boattailed, and the other has a square

base. These two are scaled down versions of the present and a proposed

version of the long-range 175 mm-shell. These two complete the spin-

stabilized portion of the spectrum of projectiles of more or less con-

ventional shape.

The high L/D end of the shape spectrum was a clean version of the

SPIW flechette. In between the artillery shapes (L/D w S.S) and the

flechette (L/D - 20), a number of geometrically simple shapes were intro-

duced: cones with rather low volumes, cone cylinders with higher volumes,

and cone flares with yet higher volumes. These selections were all

biased toward the lower drag, high-head-length end of the choices of

possibilities and have L/D's ranging from 5.7 to 13.5. In that there

are a variety of drag levels, volumes, and lengths involved, the use of

geometrically simple models does not appear to be a limitation--ogival-

cylinder configurations, for example, should be readily interpolatable.

For the purpose of the computations, all projectiles were assumed

smooth and to have cleanly cut pointed ogives, cylindrical sections, and

boattails. Thus the rounding of junctions and the bulging of tapered

areas, common to lead-core bullets, for example, were not reproduced.

B. The Size Spectrum

The size consideration has two facets. The bore size considerations

were 5.56 mm, 6.5 mm, and 7.62 mm. In the full-bore projectile phase,

these, of course, determined the size of the projectile. In the sub-

caliber phase, the same bore size range was used, but the projectile

14



diameter was varied from 2.54 no (about a 50 percent subcaliber in a

5.56 mm) in small increments up to 7.62 mm. The same size projectiles
(not same relative size) were used in all bores as subcalibor projcc-

tiles up to the point that they could be housed in the given caliber.

Thus there are 13 cases for the 5.56 mm and 17 for the 7.62 umm. This

mesh had much closer spacing than the full bore because it was felt that

there was less known about the expected variations and it might conse-

quently prove more difficult to interpolate logically.

C. The Weight Spectr~um

The method of choosing the weight spectrum of the full-caliber phase

was conveniently selected by specifying homogeneous shapes of materials

with densities equal to that of steel, lead, and tungsten. This has the

twofold advantage of identifying with conventially used or proposed

materials as well as establishing a range of densities in which projec--

tiles of composite materials will fall. For example, A.P. or A.P.-I-T

will have average densities in between or involve small extrapolation.

The possible exception was considered to be the mass-stabilized sub-

caliber projectile which might be a "light-heavy" metal composite whose

total weight would be limited by stability considerations. In this case

a trial design was felt to be the only solution, and this was the approach

taken. While the design used for the weight estimation was a practical

projectile in the stability and structural sense, it represents a par-

ticular case and in some situations, if other considerations warranted

it, higher weights might be achieved without undue stability penalties.

The large number of possible parameters in a multi-metal design, however,
would have pyramided the effort; consequently only one design was used

in the study, and its equivalent density is about 4.08 gm/cc. All sub-

caliber projectiles required saboting, and a two bore caliber long

plastic one was assumed.

D. Recoil Momenta Spectrum

For a given projectile (or projectiles) having specified shapes,

weights, etc., a variety of initial conditions are available for

15



comparative performance, e.g., equal muzzle velocity, equal muzzle energy,

equal recoil momentum, etc. Recall that the ultimate item of interest is

effectiveness, i.e., Pi, the probability of incapacitation, as a fumction

of weight, cost, etc.; and that P(I) s P(H) x P(I/H) where P(H) is the proba-

bility of a hit and P(I/H) is the probability of incapacitation given a

hit. Recall further that the ballistic properties tabulated in this

report bear more directly on the latter term PCI/H) and less directly on

the former P(H). It is prudent then to select initial conditions that

relate most directly and importantly to the hit probability term P(H).

Recent work, BP Report 1764, for example, points out that the aiming

error, and hence hit probability, is a fairly strong function of the

recoil momentum of the weapon. Hence recoil momenta, rather than initial

energy or an arbitrary range of velocities, was selected as one of the

constraints defining initial conditions. Discussions with systems analy-

sis agencies and using agencies indicated that the recoil level of the

M-14 was probably too high while that of some of the SPIW candidates

represents a reasonable lower bound. The points finally selected, i.e.,

0.8, 1.2, and 2.1 pound-seconds, can be roughly identified with the SPIW,

the M-16, and something slightly less than the M-14 (actually about that

of the AK 48). This choice results in slightly more emphasis on the
lower end of the spectrum, but this is where the guidance led.

E. Tracer Effect

The inclusion of tracer effect in the scenario requires a different

type of consideration from those previously discussed, in that a tech-

nical assumption is required because the behavior is not completely under-

stood. l,.,3,6,7,8,9,10" It is known that live tracers usually produce drag

changes and these changes are usually that of decreasing drag. Observed

changes have been from approximately three percent of total drag for

larger projectiles and up to 20 percent for some bullets. It can be

shown that this cannot be a momentum thrust effect (as a rocket), and

the limited available data suggest that it is more akin to a base pressure

References are Zisted on page 626.
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change induced by mass and/or heat injection. If this is the mechanism,

then it operates only on the base drkg component of the total drag, and

the reductions in total drag previously cited correspond to 50 to 75 per-

cent decreases in the base drag coefficient. In that the observed effects

were produced by devices never designed specifically to decrease drag,

some further decreases should be possible if one set out with that as

the prime design ubjective. Other evidence, however, suggests that

changes of the base drag component by much more than 100 percent are

improbable. With these evidences in mind, a value of 100 percent in

base drag reduction was assumed for this study. This implies that the

base pressure is raised to one atmosphere. This is, admittedly, a very

convenient assumption in that the change to the drag-reducing tracer

condition involves only omitting the computed base drag.

While mass and/or heat injection, with consequent base drag reduction,

seems to be the most probable mechanism, and the level of reduction

assumed does not seem too overly optimistic, the very nature of the assump-

tion has the effect of favoring certain configurations. The maximum

benefit will occur for those configurations and in the velocity ranges

for which the base drag is highest. A momentum thrust model would have

yielded results that were less configuration-sensitive. The nature of

the assumption suggested inclusion of some shapes in the study, e.g.,

cone-flares, that otherwise would not have been considered because of

their high base drag. If the assumption were to be substantially incor-

rect, then some of the configurations would be less attractive than they

appear here.

Because the drag-reducing tracer was beneficial, it was assumed to

last for essentially the duration of the flight, and enough combustible

material was assumed present to last for the longest expected flight

time (-3 secs). Even this amount did not perturb the weight or inertial

properties of the full-bore projectiles very much, and the effect on

launch weight was neglected. Thus the tracer and non-tracer round of
the same size are assumed to have the same launch weight, but tracer

mass was allowed to burn away during the flight. In the case of bi-metal

17



subcaliber projectiles the relative volume required by the tracer was

higher and, because the projectiles were mass-ballasted, this influenced

their stability. Under these conditions the tracer volume and mass were

considered more completely in the design and in the computations.

F. Trajectory Constraints

The maximum range of interest, for computational purposes, was

selected to be 1100 meters. This more than covers the range of interest

for the rifle role and is more the range of interest for light machine

guns. The trajectories were adjusted in elevation angle so as to cause

projectile impact to occur at 1100 meters. A maximum elevation angle of

100 mils was applied and in those cases where an elevation of 100 mils

would not yield 1100 meters, the computed trajectory was terminated at

ground impact.

G. Computational Procedure

Within the framework of the preceding constraints and ground rules,

the aerodynamic properties of the shapes were computed. The process and

results are discussed in the appendix on Exterior Ballistics. The inertia

properties for each case also had to be computed, and these are given on

the facing page of each 1.abular section with a sketch of the projectile.

The projectile mass and any auxiliary launch mass were used with the

momentum constraints and interior ballistic contribution to determine

initial launch conditions. Point mass trajectories wore then computed

for all the cases. The point mass trajectory involves only drag and

gravity, it being implicitly assumed that the projectile is stable and

well behaved. The fact that a trajectory could be or was computed for

a given case does not imply that the projectile involved is readily made

stabilizable; indeed, the fact that a trajectory was computed does not

imply that the projectile of a material of the given density could even

be launched in one piece.

For those cases where spin stabilization is the probable mode, an

ancillary computation was made to determine the twist necessary to yield

18



a gyroscopic stability factor of 1.4. The computed twist rate is for a

homogeneous projectile of the given density. If the given density is

achieved by bi-metal construction, or other forms of non-equal distri-

bution of mass, then the tabulated twist rate does not apply.

Further discussion is given in the appendix on Exterior Ballistics.

H. Tabulated Outputs

The most immediateJy ,xoeful tabulated output is probably the remain-

ing energy as a function of range. As previously noted, this is the
starting point for most terminal effects computations, for both soft

and many hard targets, and these are the penultimate steps in effective-
ness or systems analysis. In some circumstances, the velocity is also

important in determining terminal effects. The remainder of the trajec-

tory information, height, angle, and time of flight, are involved more

in estimating the hit probability against some types of targets.

Some factors of the "differential effects" type are also included,

and the usefulness of these may not be so immediately obvious. They are

of interest, of course, to the specialist, but in addition they do trans-

mit general information as to the sensitivity of the particular design

to change. The sensitivity factors include:

1. The increase in drag due to a unit change in level of yaw.

2. The change in velocity (at each point on the trajectory) due to

a one percent increase in drag.

These factors are useful, for example, in the following considerations.

The trajectories were run assuming a zero level of yaw, and the relative

magnitude of the sensitivity factor between cases indicates the relative

sensitivity of the compared cases to, for example, poor launching that

induces large yaw. Again, where it is suspected that an average level of

yaw may exist over most of the trajectory, the sensitivity factors can

be used to determine velocity degradation. Though the sensitivity factors

are expressed as drag change as a function of yaw, or velocity change as

as function of drag change, they are more general-purpose factors than

19



the units would suggust. Actually the second factor means a change in

retardation, or Tf d'C where

Sair density
d •projectile diameter

CD •drag coefficient

m mass of projectile .

This second sensitivity factor serves to reflect a one percent change in

air density, or a one percent change in cross sectional area, or, in the

reciprocal sense, a one percent change in projectile mass, or any combi-

nation that alters the retardation by one percent. Hence departures

from the ideal, which do occur in the real world, due to manufacture,

launch, etc., may be assessed in a general way through the use of the

sensitivity factors.

The corrective term given for velocity change per percentage of

drag change permits constructioiL of new cases where the drag change is

as much as ±5 percent, retaining essentially the accuracy of the original

table.

III. DISCUSSION OF OBSERVATIONS DERIVED FROM STUDY

A. Introduction

As previously noted, it was not the object of the study to produce

an effectiveness study per se. Rather, the objective was to provide

information essential to effectiveness studies by mapping projectiles,

or classes of projectiles, which might be useful in small arms appli-

cations. To this end, the effort has been directed more to covering

less conventional areas, although a few conventional bullets and a

standard flechette are included as base lines.

In the discussions that follow, the remaining energy will be used

as a criterion of "goodness" and, as a result, the discussion will have

many of the features of an effectiveness presentation. It must not be

so construed. At the expense of being overly cautious, let it be
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recognized that, though some of the outputs (remaining energy primarily)
appear similar to those presented in effectiveness studies, they are not

that. Remaining energy, for example, is a measure of effectiveness if
and only if all other related factors are assumed to be equal. The but-
den of making this assumption rests with the user of the information, and I
indeed for minor perturbations around a given design this assumption may

be sufficiently valid for some purposes.

B. General Observations

In a general survey of the cases mapped, a few elements stand out.

Some of these are inherent in the physics of the situation, some are

influenced by the assumptions used, but some were, in degree at least,

surprising enough to note.

1. The drag-reducing tracer yields significant decreases in drag

and retardation in many cases and always yields some improvement,

Figures 2 through 10 show the effect for full-bore projectiles at a

range of 400 meters, and Figures 11 through 19 show the effect at 1100

meters. Figures 20 through 37 show the effect for the subcaliber pro-

jectiles at the same two ranges. Showing the effect at two selected

ranges is not intended to tell the complete story--the tabulated data do

that. A range of 400 meters was selected as an example because it is a

reasonable range of interest for rifles. Indeed the QMA for the future

rifles specifies an interest in engaging point persnnnel targets for a

range of at least 400 meters.

The 1100-meter range was chosen because it is a range of interest

for light machine guns and also to provide better insight to the 400-

meter data. For example, many projectiles have quite similar performance

(remaining energy) at 400 meters, but at 1100 meters a quite different

picture emerges. These disparities in behavior should be an invitation

to consult the tabulated data for the details betwon 400 and 1100 meters.

Ouar explanation of the effect of the drag-reducing tracer in dAcrenua

drag, consequently increasing energv down-range, is based, we think, on

realistic assumptions. In fact, drag redtiotions of this magnitude have
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been observed, in limited testing, for some conventional tracers which

were, of course, not designed as drag reducers. Some exeales are:

a. The Hispano Suita 20-mm round

b. The M-246 tracer round for Vulcan

c. The NATO family of 7.62 mm, Ml-62 4

2. Low-drag artillery shapes (AR.1, AR-2) and some intermediate

shapes can have sufficiently lower drag than some conventional bullets

to the degree that composite projectiles with the average density of

steel (and, of course, a homogeneous steel projectile) can have less

velocity fall off than some current lead projectiles. They are also

often lighter in weight and hence can have greater initial velocity and

energy, for a given level of impulse. A convenient way of viewing the

shape spectrum and for getting a feel for how some of the shapes of

intermediate L/D compare with flechettes and bullets is as follows:

\

c DO

L/D

Thus if one were working on the outer limits of L/D, flechettes for

example, and If for some reason it was desirous to decrease L/D, then

from exterior ballistic considerations there would be little penalty--

over a fairly broad range of L/D.
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3. Despite the fact that the Seneral trend of an initial impolse
limitation is to favor light, and hence lower density projectiles, there

or# cases where high-density projectiles appear quite favorably--particularly

for small projectiles at longer ranges. In addition, it is apparent that
average projectile densities between those of homogeneous steel, lead, or

tungsten are optimum in some cases and composite metal projectiles are a

way of achieving this optimum. In 7.62 mm and larger sizeA, bullets

involving three or more materials are not unusual. Where composite pro-

jectiles are indicated anyway, consideration should also be given to

whether the amount and portioning of the materials can be managed so a3

to achieve a more optimum design as well as serving their original purpose.

C. Usefulness of the Tabulated Data

At first glance it might appear that the tabulated data are for very

specific projectiles under specific constraints, i.e., specific and unique

data points. In that the study was a mapping exercise, they should more

correctly be viewed as coordinate points within the map. As such, the

data provide a means of exploring more territory than that represented

by tf-e cases in the tables. No attempt will be made in this section to

illustrate or even list the many and varied ways the data cast be used.

A fe% illustrations will be cited or illustrated hopefully to induce the

reader to think of others. In addition to the sample and elementary

examples used here, a separate appendix is devoted to the solution of

sample problems utilizing the tabulated data.

The results tabulated are primarily the trajectories, the remaining

velocity, and the remaining energy for the various particular cases.

Secondarily, those results that were necessary to obtain the earlier ones,

such as the computed aerodynamic data and the computed inertial proper-

ties, are also given. The@e results can be used in various wonderful

ways. Among these are:

1. Suhniamiles of the a&tual caba• can be plotteJ to determine

trends or sensitivities. For example, for o given caliber and shape,

one can investigate the effect of a particular parameter, e.g., bullet

weight (or density) on remaining velocity and energy.
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2. Now concepts or proposals arise, many of which may be near a

giveu case or bounded between two cases. Hence the proposed performance

can be often roughly checked or missing elements of performance generally
determined rather quickly. Further, the proposed performance can be judged, 1
in the comparative sense, within the context of the full spectrum of small

arms projectiles.

3. Many new cases can be interpolated between those tabulated and

are implicit in the cases given. For example, the high impulse case for

a given projectile and caliber contain.- the velocity and energy history

information for all lower impulse cases--although over a shorter range.

The following illustrates this feature for velocity:

0 Range 0

for new case0 1~ 0 20_ 3QO 4QO

The~ ~ ~ ~~~ cuvnsfr auaed case weetemzl eoiyi f

Velocity 0New case

(M/S)

0 60"2h0 3f)t 4h• 56C0 " 5{ 760 4

Range (Mot ors)

The curve is for a tabulated case where the muzzle velocity is Vo0. if, i

for the same projectile, one is interested in a lower initial velocity,

say V1 , one simply comes across to the intersection at A and constructs

a neN, range table with origin at point A.

These three examples of how the tabulated data can be used are cited

simply as representative of more that can be found in the appendix devoted

to that purpose.
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To the degree that we have chosen wisely our variables and their

magnitudes, the report should present a very comprehensive coverage of

the shapes of projectiles that might be of interest in small arms. At

the very least, we have brought together under one cover a wealth of

information, under comparable conditions, which either did not exist

before or was scattered in hundreds of references.

IV. GUIDE TO SECTIONS AND PAGES

The tabulated data are presented in sections--each section devoted

co one of the shapes of Figure 1 and containing all data relovanat to that

particular shape. The sections are ordered (roughly) in increasing L/D.

The following is a listing of the order with a brief description of each

shape:

Sybol Description L/D (Approx.) Page

CB-1 M-193 type, blunt nose, ogive head, 3.6 71

short boattail

CB-2 M-i18 type, less blunt, ogive head, 4.2 101
longer boattail

CB-3 IWK type, least blunt, ogive head, no S.0 131
boattail

AR-i Long secant ogive, boattail 5.5 161

AR-2 Longer secant ogive, no boattail 5.5 191

C-1 60 total angle cone 9.5 221

C-2 80 total angle cone 7.2 251

C-3 10 total angle cone 5.7 281

CF-1 80 total angle cone, 40 total angle 8.4 311
flare

CF-2 100 total angle cone, 40 total angle 7.6 341
flare

CC-1 60 total angle cone, 2-caliber cylinder ll.S 371

CC-2 60 total angle cone, 4-caliber cylinder 13.9 401

CC-3 8 total angle cone, 3-caliber cylinder 10.2 431

FL-1 M-144 type 21.4 461

SC-1 Bimetal similar to CC-1 11.5 491
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Each page witbin a section is numbered serially in the lo,.,er right-

hand corner, o.g., CB-i-I, CB-2-2, AR-2-3, etc. The first three pages
of each section contain details describing the particular shape treated

in that section. Page No. 1 of each section contains a sketch with

physical dimensions and aerodynamic data. Page No. 2 shows drag coeffi-
cient (C Do ) vs. Mach number. Un page $ is normal force coefficient,

center of pressure vs. Mach number and static moment coefficient vs. Mach
number.

Each page of ballistic data, within a section, contains a heading
describing the projectile pertinent to the data on that page and the con-

straints on the trajectory. The ballistic data in the top center of the
page is the data for the projectile without a drag-reducing tracer. The

tabulation in the lower portion is that for the projectile with a drag-

reducing tracer.

The information in the heading jA as follows:

Caliber: Bore diameter of weapon

Impulse: Recoil momentum of wearon due to
projectile, sabot, and propellant
gases with no compensating device
at the muzzle

Projectile Weight: Flight projectile weight as it
leaves the muzzle

Projectile Diameter: Diameter of the projectile
(Diameter of a cone flare is the
diameter at the juncture of the
cone section and the flare.)

Average Density: As represented, this is the density
of a homogeneous body with the
volume of this shape and size.

Drag Reducer Weight: Weight of drag reducing tracer
Zero for non-tracer trajectory

Charge Weight: Weight of propellant charge neces-
sary to attain tabulated muzzle
velocity. (See appendix, Interior
Ballistics, for assumptions.)

Sabot Weight: Weight of 2-caliber nonmetallic sabot
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Twist Rate: Rifling necessary (in units of revolutions/
inch of travel) to stabilize the homogeneous
body of the tabulated density. Nonhomogeneous
projectiles, of the some average density,
would require a different twist rate. N.A.
appears if stabilization is by other than spin,
or if the launch velocity is less than Mach 1.0.
The latter convention was adopted on the assump-
tion that velocities lower than this are of no
interest in the rifle role.

Pct Drag Change/ (Read percent drag change per degree yaw squared)
(Deg Yaw)**2: A measure of the sensitivity of drag due to yaw.

For example, if Pct. Drag Change/(Deg. Yaw)**2
is, say, 0.78t then a 20 yaw will induce an
effect of (2) x 0.78 a 3.12% drag change.

The information in the tables is as follows:

The data in the tables represent a point mass trajectory for the

projectile, under the conditions, described in the heading. The angle

of fire is that required to reach 1100 met(rs with 100 mils as the maximum

allowable angle of elevationl
Columnar data is: range, height, time of flight, angle of fall,

velocity, energy, and change in velocity for a unit change (%) in drag.

Note that there are two lines for zero range. They differ in that the

energy in line one includes the sabot weight and line two only the pro-

jectile weight. The angle of fall is the angle of the velocity vector

with respect to the horizontal. The D(V)/D (percent drag change) is the

change in remaining velocity at the given range for an increase of one
percent in drag.

The tabular values in the lower half are for the same round but

with a drag-reducing tracer.

Each section is concerned with one shape and the parameters of

caliber, impulse, and density were varied in the same sequence for each

shape. As a consequence, comparable conditions are found on the same

section page number within each section as follows for full-bore

projectiles:

27



Caliber Impulse Average Density
Section Page No. (M) (lb, sec.) Em/CC

4 5.56 .8 7.8 (steel)
S 5 . 5 6 1 . 2 7 . 8 o

6 5,56 2.1 7.8 o

7 5.56 ,8 11.0 ( lead)
8 5.56 1.2 11.0 "

9 5.56 2.1 11.0 "

10 5.56 .8 16.7 (tungsten)

11 5.56 1.2 16.7 t

12 5.56 2.1 16.7

13 6.50 .8 7.8

14 6.50 1.2 7.8

15 6.50 2.1 7.8

16 6.50 .8 11.0

17 6.50 1.2 11.0

27 6.50 2.1 11.0
19 6.50 .8 16.7

20 6.50 1.2 16.7

21 6.50 2.1 16,7

22 7.62 .8 7.8

23 7.62 1.2 7.8

24 7.62 2.1 7.8

25 7.62 .8 11.0

26 7.62 1.2 11,10

27 7.62 2.1 1110

28 7.62 .8 16.7

29 7.62 1,2 16.7

30 7.62 2.1 16.7

For subcaliber projectiles there are small departures from the format

just described. These are:

(1) The flechette does not have a trajectory associated with a

drag-reducing tracer.
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(2) The be-mtal subcaliber is concerned with one shape but with

emphasis on diameter as a prime variant.

As a consequence, the tabulations are best viewed in this fashion:

Projectile Projectile Impulse Impulse Impulse
Caliber Weight Diameter 0.8 lb.se¢ 1.2 lb.sec, 2.1 lb.sec.
(m) (grams)- (mM) See page No. See page No, See page No

5.56 .27 2,54 4 5 6

5.56 .46 3.05 7 8 9

5.56 .52 3.18 10 11 12
5.56 .59 3.30 13 14 1is•

5.56 .73 3.56 16 17 18

5.56 .81 3.68 19 20 21 |

5.5b .90 3.81 22 23 24

S.56 1.10 4.06 25 26 27

5.56 1,32 4.32 28 29 30

5.56 1.S6 4.57 31 32 33 [

5.56 1.84 4.83 34 35 36

5.56 2,14 5.08 37 38 39

5.56 2.82 5.56 40 41 42

6.50 .27 2.S4 43 44 4S

6.50 .46 3.05 46 47 48

6.50 .52 3,18 49 so 51

6.50 .59 3.30 52 S3 54

6.50 .73 3.S6 55 S6 S7

6.50 .81 3.68 58 59 60

6.50 .90 3.81 61 62 63

6,50 1.10 4,06 64 65 66

6.50 1,32 4,32 67 68 69

6.50 1.56 4.57 70 71 72

6.50 1.84 4.83 73 74 7S

6.50 2.14 5.08 76 77 78

6.50 2,82 5.56 79 80 81

6.50 3.68 6.10 82 83 84
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Projectile Projectile Impulse Impulse Impulse
Caliber Weight Diameter 0.8 lb.sec. 1.2 lb.sec. 2.1 lb.sec.

000ams) L See g. No , pale No Ste pa•e No.

7.62 .27 2,S4 85 86 87

7.62 .46 3.05 88 89 90

7.62 .52 3.18 91 92 93

7.62 .59 3.30 94 95 96

7.62 .73 3.56 97 98 99

7.62 .81 3.68 100 101 102

7.62 .90 3.81 103 104 105

7.62 1.10 4.06 106 107 108

7.62 1.32 4.32 109 110 111

7.62 1.S6 4.57 112 113 114

7.62 1.84 4.83 115 116 117

7.62 2.14 5.08 118 119 120

7.62 2.82 5.56 121 122 123

7.62 3.68 6.10 124 125 126

7.62 4.70 6.60 127 128 129

7.62 5.86 7.)l 130 131 132

7.62 7.45 7.62 133 134 135
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Figure 1. Projectile Shapes Considered in Study
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FRANGE 400 M
BORE CALIBER 5.56 MM
PROJECTILE DENSITY 7.60o /oo
IMPULSE .6 LB-SEC 1

3000- 1.2 LU-SEC
2.1 LB-SEC

TRACER 11]

2000

I N

w ,,

1000 1

CUI C02 1C3 ARI AR2 c1 C2 C3 fCF CF2 CCI CC2

0 C 1 3 % ]F 
I

PROJECTILE SHAPE

Figure 2. Remaining Energy for Full Bore Projectiles.
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RANGE 400M
BORE CALIBER 5.56 MM
PROJECTILE DENSITY 11.00 0/00
IMPULSE .$ LB-SEC

3000 1.2 LB-SEC U
2.1 LB-SEC

r TRACER • H

S2000

1000 -

6-- -% '

Cal C1C2 CB3 ARI ARZ C1 C2 C3 CF1 CF2 CCI CC2 CC3

PROJECTILE SHAPE

Figure 3. Remaining Energy for Full Bore Projectiles.
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RANGE 400Mi BORE CALIBER 5.56 MM
PROJECTILE DENSITY" 16.'70 0/4

i ~IMPULSE .e LBe-sEC

3000 1.2 L.B- SECi

2.1 .B- Ste

-- ~TRACER [

7

2000

I ¢

1000

ee Ce 1 3 A ARZ 01 C2 C3 OFI CF2 CCl ]CC c3

PROJIECTILE SHAPE

Figure 4. Remaining Energy for Full Bore Projectiles.
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RANGE 400 M
BOR1,CAUBER 6.50 MM
PROJECTILE DENSITY 7.0 I/oso

IMPULSE .4 LB -SEC
3O000 1.I ,1- 1

L, IB-SEC U•
2.1 LB-SEC~

TRACER

2000 --

m

1000-

oLJ

el cog C93 ::::: AtI CI; TL;3.12 CFiCP:cci CCI CCS
P C SHAPE

,ooo-- 5. Reann nrg o ulBrePoetls
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RANGE 400M
BORE CALIBER 6.50MM
PROJECTILE DENSITY 11.00 g/eo
IMPULSE .6 LB-SEC

3000 1.2 LG-SEC !

2.1 LB-SEC [

TRACF.R

2000-

• NN

IzEIII

100

II

w C82 0153 ARI I AR2 JCI C2 1%, CFIJ CF2 III CC2 CC3

PROJECTILE SHAPE

Figure 6. Remaining Energy for Full Bore Projectiles.
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RAN319 400 M
SONE CALIBER &.50MM
PROJECTILE DENSITY 96.70 uVc
IMPULSE .8 LP-SEC

5000 1.2 LB-SEC I
2.J LB-SEC

TRACER

*~2000-

ININ

1000-F "I~

0 IN

9S I 102 1CBS ARI 1AR2 ICl C2 C3 CFI CF2 Cell Cc2jC

PROJECTILE SHAPE

Figure 7 Remaining Energy for Full Bore Projectiles.
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RANGE 400 M
BORE CALIBER 7.62 MM
PROJECTILE DENSITY Z*O g/00
IMPULSE .0 LB-SEC

3000 1.2 LB-SEC I

2.1 L3-SEC

TRACER

Y~2000-
1J

0

0

2 3

hi=

IK

- .

CB B C3AI R C CE CS CI ° CF C C C

PROJECTILE SHAPE

Figure 8. Remaining Energy for Full Bore Projectiles.
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RANGE 400 M
BORE CALIBER 7.62 MM
PROJECTILE DENSITY 11.00 ite€

IMPULSE .S LB-SEC •
3000 1.2 LB-IEC *

2.1 LB-SEC ETRACER

2000

IIl

100

Cal 082 CB3 ARI AR2 C1 C2 03 CF CF2 CCI CC2 CC3

PROJECTILE SHAPE

Figure 9. Remaining Energy for Full Bore Projectiles.
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RANGE 400 M

BORE CALIBER 7.62 MM
PROJECTILE DENSITY 16.70 g/GOIMPULSE .6 LB-SEC

3000 1.2 LIB-SEC

2.1 LB-SEC

TRACER

DID NOT REACH RANGE + 4

2000

IiJ
w
J

z

1000r

w+

0 Ca C92 CS3 ARI AR2 CI C2 C3 CFI CF2 CCI FC2 CC3

PROJECTILE SHAPE

Figure 10. Remaining Energy for Full Bore Projectiles.
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RANGE 1100 METERS
BORE CALIlBER 5.56 MM
PROJECTILE DENSITY Z8Og/o0

IMPULSE .8 LB-SKC
1.2 LB-SEC i

2.1 LB-SECF 2000-
TRACER '

II

1500-

Lu

•J

S1000

z

w

500-

C8 C9905 CB3 ARI IAR2 ICI C2 C3 CFI CF2 CC I CC2 CC3

PROJECTILE SHAPE

Figure 11. Remaining Energy For Full Bore Projectiles.
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RANGE I100 METERS
BORE CALIBER 5.56 MM
PROJECTI LE DENSITY I1.00 /oc

IMPULSE .8 LB-SEC €
1.2 LB- SEC

2000 • 2.1 LB-SEC "

II
TRACER

1500

w

U')

CD

IL I

1000
2

2\

2\

500 K
I% 1

I• N

I N %I

0 C 82 CBS IAR AR CI ,2 C3 CFI IC2 ICCI ICCz jCC3

PROJECTILE SHAPE

Figure 12. Remaining Energy For Full Bore Projectiles.
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RANGE 1100 METERS
SORE CALIBER 5.56 MM
PROJECTILE DENSITY 16.70 g/do

IMPULSE .6 LB-SEC I
I.2 LOU-SECU

2000 2.1 LOB-SEC
TRACER

DID NOT R~EACH RANGE +I

1500

w

1000

cc

INz'

500 " N

Is

+

0 Cal CapIC83IARI lARI CI C21 CS CFIiCF2ICCIiCC2ICC3[
PROJECTILE SHAPE

Figure 13. Rema1ining Energy For Full Bore Projectiles.



RANGE 1100 METERS
BORE CALIBER 6.50 MM
PROJECTILE DENSITY 7.80 g/co
IMPULSE .1 Lb-SEC31C.1

1.2 LB-8[C we

2000- 2.1 LB-SEC C

TRACER rIl
DID NOT REACH RANGE+

15001

w

i.

z

1000F

Z

500

I N

0+
CoI C82 CB3 ARI AR2 ICI C2 CS CIFI 1CF2 CCI CC2 CC3

PROJECTILE SHAPE

Figure 14 Remaining Energy For Full Bore Projectiles.
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RANGE 1100 METERS
BORE CALIBER 6.5O MM
PROJECTILE DENSITY 11.00 g/oo
IMPULSE 4 L.-8EC 9

1.2 LB-SEC U
02.1 LO-SEC •20-TRACER '

DID NOT REACH RANGE +

1500

1000

500-

r°° I U

Cal 032 CI3 ARI AR91 CI Ce C3S IW CFI c CCII CC

PROJECTILE SHAPE

Figure 15. Remaining Energy For Full Bore Projectiles.
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RANGE 1100 METERS
BORE CALIBER 6.50 MM
PROJECTILE DENSITY 16.70 g/oo
IMPULSE .6 LB-SEC

1.2 LB-SEC

2000- 2.1 .I-SEC
TRACER

DID NOT REACH RARNE +

1500-

1000

500-

i• ++N +

+ +1 +

C1R S ICtT3IRIA' ICEI C3 Ic ' I [ca cS

PROJECTILE SHAPE

Figure 16. Remaining Energy For Full Bore Projectiles,
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RANGE 1100 METERS
MORE CALIBER T,6 MM
PROJECTILE DENSITY 7.60 g/00
IMPUISE .1 LI--81 0

10-00. LI-8 ii

TRACER I

DID NOT REACH RANGE +

1500-

1000-

j0 -

+ +

°- +
° l CI (193 ARI ARA I at S IC Fc ora Fc 3

PROJECTILE SHAPE

Figure 17 Remaining Energy For Full Bore Projeotilun,
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RANGE 1100 METZRS
SORE CAL BER 76S2 MMPROJECTILE 

DENSITY 11.00 g/o-

IMPULSE . LU-SEC
1.2 LU-SIC U

2000 2.1 LB- SEC
TRACER

DID NOT REACH RANGE +

1500-

II

5 00 0 -

Sa- IN

IN

+,, '4 ++ ++
+ -

01 C82 3 ARI [ I j C2 j C FI 1 FZ i C ° F
PROJECTILE SHAPE

Figure 18. Remaining Energy For Full bore Projectiles.

48

~1



I
RANGE 1100 METERS
BORE CALIBER ?,62 Mid
PROJECTILE OENSITY 161.7 g/ooIMPUL8E.$ L13-$EC [

1.2 LBI-SEC U
2000 I.1 LU-SEC 9

TRACER

OlD NOT REACH RANGE -I-

1500

SI1000

Is

I" eI' c Ii A2 I C [9C3 I C 12 fcl [
PROJECTILE SHAPE

Figure 19. Remaining Energy For Full Bore ProjeCtile!.
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3000- BORE CALIBER 5.56 MM
"RANGE 400 METERS
IMPULSE 0.8 LB-SEC
-- TRACER

-NO TRACER
+ FLECHETTE

A CCI- WITH TRACER 7.60 g/6o

A CC I- WITHOUT TRACER 760 g/oo

S2000-

0

z

w

1000

is 70 gVtc +

11.00 9/cc +

7 80 /e + 0

01
.05 .10 .15 lo .,5 .30 INCH

I' .MR I

I 1 3 4 a 6 7 6MM

I I FFIACTION
t .2 m3 .4 a .6 .7 a .9 1.0 PULL @Or

PROJECTILE DIAMETER

Figure 20. Remaining Energy For Sub Caliber Projectiles.
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3000- BORE CALIBER 65.6 MM
RANGE 400 METERS
IMPULSE 1.2 LB -SEC

-- TRACER
S....NO TRACER

+ FLECHEITE
A CCI-WITH TRACER 7.60 0/oo
. CCI-WITHOUT TRACER 7..0g/oo

2000

1o.O0 Vito + / /1000Ig/s +/

- -p

I.0

0 I I , I
.05 .10 ,18 .20 .20 .30 INCH

SI I I I I - n

I 1 5 4 5 6 7 aMM

SI II FRACTION

, i . ..3 .4 . 8 .7 4 1 . 1.0 FULL BORK

PROJECTILE DIAMETER

Figure 21. Remoining Energy for Sub Caliber Projectiles.
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3000 SORE CALIBER 5.56 MM
; RANGE 400 METERS

IMPULSE 2.1 LU-SEC
- TRACER £
---- NOTRACFR

+ FLECHETTE
CCI-WITH TRACER 7.00/oo

SCCI- WITHOIT TRAkCER 780g/0

2000

.J

.0, .1 III

2 12

1
1I000 •,e o/a

.05 .1 IO.15 .20 ,IS .30 INCH

n~~~~~ mlmI I[II

V ". . . ' l v I I F R A C T IO N
.I , .5 .4 , .Q .1 . .I I 0 FULL. l0119

Pn•OEc ri LE DIAMETER

Figure 22. Remaining Energy For Sub C.alilbor Projectiles.
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3000- BORE CALIBER 6.50 MMRANGE 400 METERS
30 IMPULSE 0.6 LB-SEC

-_TRACER
----- NO TRACER

.+ FLECHETTE
0A 01I-WITH TRACER 7,9O gleo

, Cal - WITHOUT TRACER 7.S0 g/oo

2000
cn
w
J

z

I
1000

A

II OOg/ec+

760 g/ee-I +A

0 I i.0 5 .10 15 .20 .25 .30 INCH
Ii I ! _ I iI II

i 3 3 4 5 7 a MM

I "FRACTION
.1 .3 .3 .4 .5 .6 .7 ,O .8 1.0 PULL BORE

PROJECTI DIAMLTER

Figure 23. Remaining Energy For Sub Caliber Projectiles,
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4
3000 • ORE. CALIBER 6.50 MM

RANQE 400 METERS
IMPULSE 1.2 LB-SEC

- TRACER
NO TRACER

-I- FLECHETTE
A CCI - WITH TRACER 160 g/0e
"A CCI - WITHOUT TRACER 730 g/oe

2000-

3

z

1000

11.00 0/00" "

7.0

0 .I , , I •l _ .
0.8 .10 .15 .20 .25 .30 INCH

I I I I I I I
I 2 3 4 5 6 6M1

"I FRACTION
. 3 4 5 6 71 ,.0 FULL. lORE

PROJ9ECT IL DIAMETER

Figure 24. Remaining Energy For Sub Caliber Projectiles.
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3000 BORE CALIBER 6.50 MM
RANGE 400 METERS
IMPULSE 2.1 LB-SEC
-- TRACER
---- NO TRACER

+ FLECHETTE
A CCI-WITH TRACER 7.80 g/.o /
A CC0-WITHOUT TRACER 7.8sO/oo/

A

2000

w/

/ &

1000 1 /Aoo +/

///- /

-, /@o

/ /
J

.06 .10 is .20 .o5 .30 INCH

3 4 a 6 7 I6MM

I I FRACTION
.1 . .3 4 .5 .0 .7 .8 .6 1. 1UL lR

PROJECTILE DIAMFTER

Figure 25. Remaining Energy For Sub Caliber Projectiles,
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3000- BORE CALIBER 7.S2 MM
RANSE 400 METERS ,
IMPULSE 0.8 LB-SEC

-TRACER
-----NO TRACER11

m • 4" LgCHETTI[
A aCe - WITH TRACER TOIO 0/0e
A CC I- WITHOUT TRACER 78 0 /Be

2000-
0m2 1

zlI

7.009g/n40+--

.05 10 A1 .20 .25 .30 1INCH

IFRACTION
! . .0 FULLBORK

PROJECTILE OIAMIT91R1

Figure 26. Remaining Energy For Sub Caliber ProjectI ls.
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3000 BORE CALIBER ?62 MM
RANGE 400 METERS
IMPULSE 1.2 LB3-SEC
- TRACER
S----. NO TRACER

+ FIJCHI[TTE
A 001-WITH TRACER 1'.0 g/0o
A CCI- WITHOUT TRACER 7.eog/oc

2000

1000--' '
G.,? o oI/ot A

II

.0.

0 I00

a0 .10 , .20 .25 .30 INCH

40mm

".F R O I ' ' 0N

PROJrCTILE OIAMETER

Figure 27 Remaining Energy For Sub Caliber Projectiles,
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1

3000 BONRE CALI§ER 71.| MM
RANt! 400 METERS
IMPULSE 2.1 LB-SEC

- - TRACER
----- NO TRAOCER

+ FLIOHETTE
IA CCI- WITH TRACER 7,140/40
A CCI- WITHOUT TRACIER !.O1/O0

2000
Jw

(oo0

OF- -

.0 5 -,.10 .15 ,10 .25 .30 INCH

1a /

I | I I M

_ " "0 FRACTION

•1 . ,4 .6 .6 ,? , .6 I.0 FULL BORE

PROJECTILI OIAMIKErI

Figure 20, Remaining Energy For Sub Caliber Projectiles.
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1500- lORK CAL1EIR &56 MM
RANSE 1100 METERS
IMPULSE 0.6 L-SEC.
-TRACER

---- NO TRACER t
+ FBCI.OITT9

A Cal -WITH 'rlACKA 7.801 /0o

A CCI- WITHOUT TRACIER 7.60 0/ge

1000

S 500,

6 .70 go +

I I I I.II
.0e ,I0 Jls lo .1111 .30 INCH

I MM

"I FRACTION.1 .6 , 4 .1 .el ,? ,S . 1.0 PtULL SORE

PROJECTILE 0IAMETtR

Figure 29. Remaining Energy For Sub Caliber Projectiles.
59



1500 BORE CALIBER 5.56 MM
RANG•E 1100 METERS

IMPULSE I. LB- SEC
- TRACER

S.... NO TRACER

+ FLECHETTE
A CCI - WITH TRACER 780 u/co
A CCI - WITHOUT TRACER TOO /06.

1000

-J

A

zII
,• - 16,70g/¢©-P

500 -

1 .00 1/ cc+

.05 .10 .15 .20 .25 .30 INCH

2Is 7 aMM

I I I I I FRACTION
.2 3 .4 5 .6 .7 .6 .9 1.0 FULL BORE

PROJECTILE DIAMETER

Figure 30. Remaining Energy For Sub Caliber Projectiles
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IIt
1500 BORE CALIBER 5.5 MM

RANGE 1100 METERS
IMPULSE 2.1 LB-SEC 2039
"- TRACER A
----- NO TRACER

+ FLECHETTE
A CCI-WITH TRACER 7.60 9/00SCCI- WITHOUT TRACER 780 9/00

1000 - 6.70g/ce +

w -J

8A

z

500- IOOg/cc4

?.A0g/c% , /

0/L - -1

,05 .10 .15 .20 .25 .30 INCH

IIIIi I I
3 4 5 6 7 8MM

FRACTION
.2 .3 .4 .5 .6 .? .8 .9 1.0 FULL BORE

PROJECTILE DIAMETER

Figure 31. Remaining Energy For Sub Caliber Projectiles.
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1500I BORE CAUSER 6.50 MM
RANGE I 100 METERS
IMPULSE 0.8 LB-SEC
-TRACER

NO TRACER

A CCI- WIT, TRACER Z8o ,,oo
ACCI- WITHOUT TRACER tSOgoo4

1000

o_,

S0 0J
w
z

z

500-

16.70 /cce+

II 00 q/cc+

+- . -- -
.05 .10 .15 .20 .25 .30 INCH

i I I II

I 2 3 4 5 6 7 0 MM

I I I I I I I I I FRACTION

.2 .3 4 .5 .6 .7 .3 .9 1.0 FULL BORE

PROJECTILE DIAMETER

Figure 32. Remaining Energy For Sub Caliber Projectiles.

62

Li



I±

1500 BORE CALIBER 6.50 MM.
RANGE 1100 METERS

- IMPULSE 1.2 LI-SEC
- TRACER

-. -NO TRACER
+ FLECHETTE
A CCI-WITH TRACER 760 g/a
A CCI - WITHOUT TRACER 7.80 g/oo

1000

w
IJ

z

50oo • 16.70 g/00+

11.00 g/-c+

7.80 g/ac+

O I
.05 .10 .15 .20 .25 .30 INCH

2 3 4 6 7 aMM

I I I I I I I I FRACTION
.1 2 .3 .4 .5 .6 .7 .6 .9 1.0 FULL BORE

PROJECTI LE DIAMETER

Figure 33. Remoining Energy For Sub Caliber Projectiles.
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1500 BORE CALIBER 6.50 MM
RANGE 1100 METERS
IMPULSE 3,1 LB-SEC
- TRACER /
---- "-NO TRACER

+ FLECHETTE
CCI- WITH TRACER 7.60 g/cO&Z CCI- WITHOUT TRACER, 7000/0

1000

w
-J
M - 1 6.70 g/a/+
0

0

zi~tJ

c 500
i 0 I.OOg/cc + A

780 g/0c + -

.05 .10 .15 .20 .25 .30 INCH

2 3 4 5 67 6IMM

I ' I I " , FRACTION
2 .3 4 .5 .6 .7 . . 1.0 FULL BORE

PROJECTILE DIAMETER

Figure 34. Remaining Energy For Sub Caliber Projectiles,
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I, 100 ORE CALIBER76 MM

RANGE 1100 METERSI i IMPULSE Q8 LSO.SEC
r- RACER

~NO TRACER
A cc,: WITH TRACERq7 ~/CC'- WITHOUT TRCL 7.0 9Oo(DION'T REACH 1100 METERS)

I 1000

I., Iw
w

1 
40I0

1 6 . 7 03 I N CH+

0 .1 0I S - - -- - F 'R A C T IO N

Fiue3,RmlnnPROJECTILE DIAMETER 10FULL BOREFigre 5, emanin Energy For Sub COt 'ber Projectiles
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1800 BORE CALIBER 7.62 IW
RANGE 1100 METERS
IMPULSE 1.2 LB-SEC
- TRACER

---- NO TRACER

i FLECH'TTE
A CC1 - WITH TRACER 780 g/@o
A CCI- WITHOUT TRACER T SO gl/o)I

1000

JII
2
Ul

_z

i

500

1670 /u" 
i

11.00 g/o0 +

0 .1I0 .15 .20 .25 .30 INCH

II RI TI I
.2 1 .4 .5 .7 . . ID FULL ORE

PROJECTILE DIAMETER

Figure 36. Remaining Energy For Sub Caliber Projectiles.
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1500- SORE CALIBER ?62 MM

RANGE 1100 METERS
IMPULSE 2.1 LI-SEC
-TRACER
---- NO TRACER "

+ FLECHETT9A O- WITH TRACER 7.S0 /o.

A CCl- WITHOUT TRACER .0/4

1000
V (I)

0

II.OO g/c+

?.6O g/oo---

0 , ,I . . _ _ _ .-I I I . I
.05 .10 .15 .20 .25 .30 INCH

I I I I- " - I I - i

I 2 3 4 a 6 7 8MM
I I / I F -RACTION

.I .2 .3 .4 .5 .6 .7 .8 .9 1.0 FULL NORE

PROJECTILE DIAMETER

Figure 37 Remaining Energy For Sub Caliber Projectiles.
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CB I

76 CAL. R. (TANGENT)

-r
_.--

3.65

ALL DIMENSIONS ARE IN CALIBERS

Axial Radius of Gyration a 0.328 Cal. Wetted Area a 9.02 Cal. 2

Transverse Radius of Gyration - 0.847 Cal. Volume a 1.97 Cal. 3

Center of Mass (Nose) w 2.30 Cal. Length a 3.65 Cal.

Mach CD CD CDoN C
No. 0 B 0 SFP CNT

(Tracer)
.4 .165 .127 1.9 1.13 2.23
.8 .15 .117 2.0 1.15 2.30

.92* .188 .143 2.3 ].28 2.35

1.02 .260 .247 2.6 1.40 2.34

1.1 .432 .;64 2.75 1.50 2.20

1.2 * .432 .261 2.9 1.56 2.16

1.5 * .393 .257 3.0 1.61 2.06
2.0 .339 .115 .224 .042 .182 2.9 1.63 1.94

2.0 .297 .209 2.75 1.62 1.86

3.0 .269 .192 2.52 1.62 1.78

3.5 .238 .178 2.55 1.60 1.78

4.0 .215 .164 2.52 1.59 1.78

4.5 * .196 154 2.50 1.59 1.78

CD (Mach w 2.5) * 2.90

•Estimated data

71 CB-1-1
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Cme c¢-I

4

0

CNa

4

2 - - _ -------

2 o

C PN (CAL- NOSE)

a

4

0 _2 _6

MACH NO.
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TYPE CB 1 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. wI 2.632 GRAMS PROJ. CIA. 5.56 MM IMPULSE 0.8 LD. SEC.

DRAG RDCR. T*. 0.000 GRAMS CHGe WiT. 0.96 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 9.8 IN. PCT, DRAG CHANGE / IDEG. YAWI**2 0.76

KANGt HEIGHT TOF ANG OF FALL V ENERGY DIV1)/OPET, DRAG)
M M SEC MILS M/SEC JOULES EC/PCT

0 0.00 0.00 35.9 923 1121 0.0
0 0.00 0.00 35.9 923 1j21 0.0

5U 1.75 0.06 35.3 850 -0.7
100 3.41-. 0.12 34.6 780 801 -1.4
150 5.L4 O.1Q 33.1 712 667 -2.0
200 6.77 0.2b 32.6 647 551 -2.6
25u 8.34 0.34 . 84 449 ,.1
30U 9.84 0.43 .525 363 its
350 11.25 0.53 27.b 469 290 -3.9
40U 12.55 0.64 25*0 417 228 -4.2
45U L3.70 0.17 21.8 369 79 -403
sou 14.68 0.92 11.6 331 .N4 -Jos
550 l5.43 1.07 L2.7 310 6 -2.4
600 L5:93 1.24 7.3 295 1 -1.9
650 L6.14 1941 2 281 14 -1.8
100 16.04 1.59 -5.4 269 95 -1.8
750 15.61 1.78 -12.6 57 87 -1.8
800 14.80 -20.5 46
850 13.59 1:719, -29.2 57
900 11o.94 2.41 -38.6 15 67 - .9
950 9.80 2.64 -48.9 I 61 -1.9

lO1O 7.13 2.87 -60.1 206 56 -1.9
l10o 3.88 3.12 -72.5 197 51 -1.9
1100 0.00 3.38 -85.9 188 47 -2.0

DRA6 RUCR. WT, 0.151 GRAMS PCT. DRAG CHANGE / DEG. YAW)**2 1.19

RANGe HEIGHT TOF ANG OF FALL V ENERGY D(Vl/Q(PCT. DRAG)
M M SEC MILS M/SEG JOULES M/SEC/PCT

0 0.00 0.00 21.3 923 1121 0.0
o O.Uo 0.00 21.3 923 1121 0.0

50 1.03 0.06 20.6 871 998 -0.5100 2.0, 0.11 ,L,., as•• -1.0
15o 2.99 0.18 19.1 -1.4

200 3.91 0.24 18.1 727 692 -1.8
25U 4.78 0.32 17.3 681 6J9 -2.2
300 5.60 0.39 6.1 64 534 -2.S
350 6.36 0.47 14.8 598 466 -2.9
400 7.06 0.56 13.3 558 405 -3
450 1.67 0.65 11.6 519 0 -N
500 8.20 0.75 9.6 482 -.
%Su 8.61 0.86 7.3 448 259 -3.8
60o 8.91 0.98 4.6 415 223 -3.9
650 9.07 1.10 1.4 385 191 -4.0
700 9.05 L.24 -2.2 357 164 -3.9
750 8.85 * 38 -6.4 333 343 -4.0
800 3.43 1.53 -11.2 317 8 -2.0
850 7.76 1.70 -:6.e4 04 -2.4
YOU 6.* 3 -86 -220 192 l -2. 1
950 5*.61 1*.04 -28.1 282 100 -2.1

lOOu 4.38 2.22 -34.6 272 93 -2.O1050 2922 je41 -41.6 263 a? -2.0
110U 0.00 e.60 -4991 254 8L -20.O
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1YPF C• I CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. oT 2.632 GRAMS PROJ. OIA. 5.56 MV IMPULSE 1.2 LO. SEC.

DRAG RVCR. Wt. 0.000 CRAMS CHG. W•* 1.79 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV., 9.9 IN. PCT,. URAG CHANGE / ()EG. YAWI**2 0.76

RANGE HEIGHT TUF ANG OF FALL V ENERGY D(V)/ JPCT. DRAG)
M M SEC MILS M/SEC JOULES NM FC/PCT

0 0.00 0.00 21.0 1207 1911 0.0
0 0.00 0.00 21.0 1207 1911 0.0

50 1.02 0.04 20,6 1127 167Z -0.8
L00 2.02 009 20249 1448 -105
10 3.00 0.14 99,7 973 1246 -2.3
200 3.96 0,19 19.1 899 1063 -2.9250 4,Bb 0.25 18.4 B27 q00 -:. 6
JO0 5.7T 0.31 17.6 757 75t -4.1
350 6.62 0.38 16.1 6i0 621 -4,7
40U 7*41 0.46 15.5 626 516 -5.1
45o 45L4 54 14, S65 419 -5.5
500 .0 BO '4 12o4 506 337 -5.8
55v 9.36 ,.14 10.2 452 268 -6.060u 9.80 0.86 7.4 4R 211 -6.2
6su 0.08 0.99 3.9 3 166 -.
700 t0,17 1.14 -0.5 323 137 5.6
75u 10.03 1.30 -5.6 305 122 -3,1
000 9.62 1.47 -11.3 290 111 -2.5
850 8.92 164 - 1.5 277 101 -2.3
qou 7091 IsO3 -24.3 265 9z -2.2
,950 6.54 2.02 -31.8 254 85 -2.21000 4:.79 2 -3999 243 77 -2.2

l050 2,62 3 -48.7 232 11 -2.3
1100 0000 2966 -58.4 222 65 -2.3

ORA. RUCR. wT. 0.151 GRAMS PCT. URAG CHANGE / (DE;. YAWI**2 1.19

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/OIPCT, DRAG)
H M SEC MILS N/SEC JOULES M/SEC/PCT

0 0.00 0.00 207 1917 0.0

u 0.00 0.00 11:.2 1207 1917 0.0
50 0.54 0.04 1009 1147 1731 -0.6

100 1.01 0.09 0.O5 1089 1558 -1.1150 L1.5 o.13 10.0 1032 1399 1:7
200 2.o5 0.1L 9.5 977 1252 -2.2
25 2.51 0.24 9.0 923 111, -,.7
30U 2.93 0.29 S.3 871 994 -3
350 3.3J 0.35 7.6t 82 881 -3.5
400 3.69 0.41 6.9 773 780 -3.8
450 4.UO 0o48 6.0 726 68d -4.2
50U 4.28 0.55 !.u 682 605 -4.4
55U 4.!0 0,63 3.8 639 531 -4.7
60U 4.66 0.71 2.5 597 463 -5.0
65U 4.75 0.d0 to 557 40j -5.2
700 4.6T 0.89 -0.7 518 34% -5.4
750 4.68 0.99 -2.1 481 299 -5.680U 4.50 1.10 -5.1 446 257 -5.6
850 4.19 1.21 -7.8 414 220 -5,6
900 3.74 1.34 -10.9 383 189 -5.6
950 3.L2 1.47 -14.6 356 162 -5.5

1000 2.31 1.62 -18.8 332 141 -5.0
1050 1.2U 1.77 -23.6 316 127 -4.2
1100 0.00 1.94 -28.8 303 1 1b -3.3
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TYPE CB I ChLIRER 5.56 PM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 2.632 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRA, RDCR.. Wr. 0.000 GRAMS CHG. Wt. 4.03 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 9.9 IN. PCT. DRAG CHANGE / (DEG. YAWI)*2 0.?6

RANGE HEIGHT TOF ANG OF FALL V ENFR2Y DOVI/OIPCT, DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 10.4 1554 3178 0.00 0.00 0.00 L0,4 1554 3178 coo
50 0.51 0.03 1002 1469 8t -0.8

I00 3.65 0.37 10.0 386 9511 -1.7
150 1.49 0.61 907 1303 2234 -2.5z'ou 1.9j 0. 14 9.4 1222 Iq64 -3.2
25u 2*41 0.19 9.0 1142 L715 -4.0

-11 e.8,3 0.23 8.6 1063 1487 -4.7
3CU. 3o.1b 0.2.8 8. IR 111 L281 -5.34OO 396.5 0. 33 7.6 919 105 -509
4500 4.0' 0.39 6- 9 d428 -605

-U 4o303 0.4S 6o2 770 780 -3.0
550 4.62 0o52 5°2 T02 649 -1.460o 4*85 0.60 4, 1 638 s35 -7.8

650 5.OCA 0.6G /.8 576 4 6 -8.1
700 0.l0 U.0 5.7 s15 351 -0.3
750 u '.174 0. E7 -I0U. 461 280 -0.4
B00 5.03 0.09 5.2 402 261 -8.3
150 4.8 0.102 -. 1 362 1 3 -8,14oo 4.34 .26 - 1103 327 141 -7.•3
0U 3.02 1.142 -16,3 308 22 -5.1
200 2.24 1059 -2104 213 199 -3.4
3050 1.5 1.76 -28.0 2 9 103 -3.0

1100 O.8O 10.9 -34.! 07 1 94 -2.6

CRAG RDLR. wr. 0.151 GRAMS PCT, DRAG CHANGE /IOEG° YAWI**2 1.19

RA.NGL HE.IGHT TUF ANG OF FAiL V ENERGY D(V)/QfPCT. DRAG)
m M SKf MILS M/SEC JUULILS M/S[•C/PCT

4 0.0o 0.00 .6 100154 317d 0.0
0 0.00 0.00 597 1554 91?8 -. 0

5u 0.27 0.03 5.4 4488 290 -0.7
00u 00.5 0.? 582 4122 264 -1.3

150 0.23 0.10 4.9 7358 2463 -6.9
200 ,102 0.14 4.7 656 223 -2.5
250 1.25 0.18 4.4 H64 4997 -3.1
300 1.45 0.22 4. 173 1004 -J.6
350 1.64 0,27 3, t14 -626 -4.1.400) 1.81 O. 31 3. 105? 1461 -4a6

405U 1.o 1.46 28. 1001 43015 -5.0
050 2.0. 0.41 1.1 946 59 27 -7.4550u 2.1"J 0.4"/ 1.6 893 1-0 5.A

60U 20.02 0.652 0.9 842 q24 -b1.
75U 2o29 059 0.2 693 81.7 -6o470U 2.2 H O0 65 -00 7 74S N22 -6.175U 2&2.72 :1.6 lo0 6 S -6.9

B0u 2.L 3 0.79 -2.7 65 J8 -7.0
85U 1.98 0.87 -J.,4 61.4 487 -7o2
900 1I.76 0,96 -S.4 533 4J•64 -4t4 I.,e .o -7.o 5 .3 a

lOOu 1.04 1.1t4 -8.9 495 315 -?.7
105") 0*60 1.25 -11.1~ 459 271 -7.7
1liOU 0.00 1..46 - L3o6 426 232 -1,66
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TYPE CD I CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 3.712 GRAMS PROj. DIA. 5.56 MM IMPULSE O. LB. SEC.

DRAG RUCR. ,T. 0.000 GRAMS CHG. WrT 0.79 GRAMS SAWOT wT. 0.000 GRAMS

TWIST KATE ReVI 11.3 iN. PCT. URAG CHANGE / IDEG. YAW14*2 0.76

RANGE HEIGHT TOF ANG ?F FALL V ENERGY c(V)IOIPCT. DRAG)
M SEC (LS M/SEC JUULES M/SFC/PCT

0 0.00 0,00 37.6 708 930 0.0

L O.0o 0:00 17.6 708 930 0.0
50 1.82 0.07 36.5 662 812 -0.5

100 3.59 0.15 35.3 617 705 -0.9
150 5.29 0.24 3309 573 609 -1.3
?Ou 6o92 0.33 32.3 531 523 -1.7
250 8.45 0.42 30.$ 491 447 -2.0
300 9.89 0.53 Z8.1 452 379 -?.3
350 11.21 0.65 25.4 415 12U -,?
40C 12.39 0.71 22.3 381 269 -2.1
45U 13.39 0.91 18.s 350 227 -2.8
500 14.20 1.06 14.1 327 198 -2.3
550 14.78 1.21 9.2 312 1i8 -1.6
600 15.10 1.38 3.9 301 68 -L.4
650 LS.lb 1.55 -i.9 291 157 -1.4
700 14.92 1.72 - .00 281 141 -1.4
750 14.37 1.90 -14.5 272 13d -1.3
800 13.50 . Q -21.9 264 - 1.4
850 12.21 2:28 -28.9 56 H22 -1.4
900 10.67 2.48 -36.1 R8 114 -1.4
950 8.67 2.69 -45.1 240 101 -1.5

I000 6.24 2.90 -54.u 133 10 L1.5
105o 3,3b 3o12 -63.5 26 96 ..Los1I00 0.00 3.34 -13.6 219 89 -1.6

DRAG RUCR. wT. 0.151 GRAMS PCT. WRAt, CHANGE I EC. YAW)**2 1.19

RANGE HEIGHT TUI ANU OF FALL V ENERGY O(V)I/DPCI. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 25.5 708 93U 0*0

0 0.00 0.00 25.5 708 930 0.0
50 1.23 0.07 24.5 677 850 -0.3

1o0 2.40 0.15 23.4 64? 77t -0.6
150 3.52 0.23 22.1 617 70Or -0.9
200 4.57 0.31 20.7 588 640 -1.1
250 5.56 0.40 19.2 560 579 -L.4
300 6.46 0.49 17.5 533 523 -1.6
350 7.28 0.59 15.7 506 471 -1.9
400 8.00 0.69 13.6 480 424 -2.0
450 8.62 0.79 11.3 455 381 -2.2
50U 9.12 0.91 8.m 432 344 -2o3
550 9.49 1.03 6.0 410 307 -2.5
600 9.71 .15 2.8 388 275 -2.6
650 9.77 1.28 -O.7 368 241 -2.6
700 9.64 1:4 -4.6 349 222 -2.6
750 9.32 1 -8.9 333 20 -2.5
Boo 8.18 1.72 -13.5 321 18 -2.1850 8a00 .88 -18*5 311. 175 -Loa

You 6:9? I,04 -23.9 102 165 -1.6950 596h 2.21 -29.5 294 156 -1.6
1000 4*08 38 -35.4 281 146 -196L050 2*20 1.*56 -41o6 219 140 -145
1100 0.00 2.74 -48.2 273 13) -1.5
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LI
TYPL CB I CALIBER 5.56 mm AVERAGE DENSITY 11,00 GRAMS/CC.

PROJ. wt 3.1lZ GRAMý. pROJ. DIA. 5.56 MM IMPULSE 1.? LB. SEC.

DRAG RULLR, WT 0.000 GRAMS CHG. WTs 1.49 GRAMS SABOT b13 0.000 GRAMS

r TWIST RATE REV.*/ 11. IN. PCT. DRAG CHANGE / DEG. YAW)** 0.76

RtANGE HEIGHT TUF ANG OF FALL V ENERGY DIV)/DIPT. 1DRAG)
SM SEC MILS MtSEC JOULES M/SE/ PCT

U 0.00 0.00 20.6 965 1728 0.0

o 0.00 0.00 'o.6 965 'b6 00

5 1.00 0.05 o0.0 91 -0.5

100 1.9 0011 19.4 86f 13 5 -1.0
15 20.0 0.17 18.7 811 1219 -1.5

200 1.80 0.23 17.9 761 1076 -2.0

2sci 4.65 0.30 1.6.9 713 945 -2.4

300 5.46 O.37 5.9 661 825 -2.8

350 6.22 0.45 14.? 622 171 -3.2

400 6.91 0.53 13.3 578 620 -3.5

450 7.)z 0.62 11.1 536 533 -3.8

sou H.06 0.72 9.8 495 455 -4.0

55U 8.49 0.83 7.6 457 T -4.3

0U BAO 94 so0 420 1 -4.6

650 8.q8 1.07 1.9 3 21i -406

IOU 809-1 1020 -1.6 391 32 -4.5

750 8.80 1.35 -6.1, 329 01 -4.0

800 8.39 t.50 -11.0 314 183 -2.9

850 7o73 1.67 -16.3 302 iyo -2:1

90O 6.80 1.84 -21.9 292 158 -1.9

950 505b 2,01 -28,0 282 148 -1.9

1000 4.05 2.19 -34.5 274 139 -1.8
1050 2,20 2,3d -41.3 265 t1 -1.8

l1o0 O.O 2.57 -48.7 257 3 -1.8

ORAU KOLR. mT. 1,151 GRAMS PCr, L)RAG CHANGE / IDFG. YAW0*92 1.19

RANGL HEIGHT TOF ANL OF FALL V ENERGY DIV)/it[P'T. DRAG)

m M SEC MILS M/SEC JOULES M/SLCIPCT

0 00 0.00 12.7 965 172d 000

0 0.00 0.00 12.7 9b5 172b 0.0

50 0.61 0.05 12.l 927 1594 -0.4

100 1.t9 0.11 11.5 8qo 1468 -0.7

150 1.74 0.17 10.8 854 1350 -1.1

2Oo 2.26 0.23 10.1 81q 1240 -1.4

25U 2.74 0.29 9.4 784 1137 -L,7

300 3.1$ 0.35 8.5 751 1042 -2.0

A50 3,51 0,42 7.6 719 953 -2.3

40U 3.92 0.49 6.6 681 871 -2,5

450 4.22 0.57 to. 65 794 -2.0

50U 4.47 0,64 4.2 627 723 -3.0

550 4.65 0073 299 59q 656 -3o2

6Oo 4.76 0.81 1.4 569q s4 -3.4

650 4.79 0,90 -0.? 541 536 -3.6

70U 4.7 1.00 -2.0 514 463 -308

750 4*61 110 -4.0 488 435 -3.9

801 4.1? 1.20 -6.2 462 390 -4.0

8s5 4.01 1.31 -8o7 41q 31 -4.1

900 3.5Z 1.43 -11.4 4 6 3 -4.2

950 2.90 1,55 -14.4 394 282 -4.2

1000 204.1 .68 -17.8 373 253 -4o2

1050 1.16 1.82 -21.6 3S4 121 -4.2

1100 0.00 1q97 -25.8 337 205 -4,0
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rYPE C6 L CALIBER 1.56 MM AVERAGE DENSITY 1L.00 GRAMS/CL.

PROJ. wr 3,712 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG RI)CR. WT. 0,000 GRAMS CHG. %T. 3.49 GRAMS SABOT Wt. 0.000 GRAMS

TWIST RATF REV./ 11.8 Iri. PCT, DRAG CHANGE / (DEG. YAW)**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/UIPCT. DRAG)
M M SEC MILS M/SEC JOUJLES MISEC/PCT

0 0.00 0.00 8.2 1353 3398 0.0
) 0.00 0.00 8.2 1353 33q8 U.0

5U 0.39 0.04 7.9 1295 311L -0.6
100 U0.77 0.08 7.6 1237 2839 -1.2
15U 1.14 0.12 7.2 1180 2583 -1.7
200 1.48 0.16 6.8 LL23 2342 -2.2
250 1.81 0.21 6.4 106A 2117 -2.8
iou 2.12 0.26 6.0 1013 190O -3.3
i)o 2,40 0.31 5.4 960 1710 -3.7

4u 2965 0.36 4o9 9*07 152d -4.245 2.88 o4 4: 856 136? -".6
sOu 3.08 0.4 3 806 120 -5.0
550 3.23 0.54 2.1 757 1062 -5.4
60U 3.35 0.61 • 709 qj5 -5.8
650 3.41 0.68 662 a .
700 3w42 0.76 -0.5 617 708 -6.3
750 3.37 0.84 -1.9 574 611 -6.680u 3.24 0.94 .32 525 -6.8-'.o532 -6.
850 3.02 1.03 -:5 491 448 -7.0
900 2.71 1.14 -701 45 381 -7.1
950 2.27 1.25 -10.4 416 32 -7.1

10O 1.69 1:3d -13.5 38f 270 -7.1

i050 0.95 52 -17.*3 35 22 -6.9
LOU 0.00 1.66 -21.? 327 179 -6.1

DRAG RDCK. "T. 0.151 GRAMS PCT. UKAG CHANGF / (DEG. YAW)**2 1.19

RANGE HEIGHT TOF ANG OF FALL V ENFRGY U(V)/ID(PCT. DRAG)
H M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 5.6 1353 3398 0.0
Q O.O 0.00 5.0 1353 3398 0.0

50 0.27 0.04 5.3 1309 3176 -0.4
too 0.52 O.0 S.0 1265 2965 -0.9
150 0.76 0.12 4.7 12JL 2764 -1.3
200 0.98 0:16 4.3 1138 2S72 -1.7
250 1.19 0,0 4.0 1136 2390 -2.1301) 1031 0*25 3.5 1095 221L -2.5
35U 1.54 0.29 3.1 1055 2056 -2.8
400 1.68 0.34 2.6 1015 190d -4.245U 1080 0.39 2.1 976 1758 -3o5
500 1.90 0.44 1.6 937 1621 -3.8
55u L097 0050 1.0 900 L493 -4.1600 2001 0.56 0.4 863 L373 -,4*
65C 2.0L 0.61 -0.3 821 1261 -4.6f0o 1,98 0.68 -Lot 793 LtS6 :4#9
(50 .91 O.74 -1.9 759 1059 -5.1
800 1.80 0.81 -2.8 726 969 -5.3850 1.65 0088 -308 695 885 -5*4
90o L:44 0.95 -4.9 664 Sol -5.6
9510 0.8 1.03 -6.4 633 734 -6.0

1O.1 0085 1.03 -7.4 604 667 -6.8
1050 0.46 1.19 -8.8 575 603 -6.1
11O0 0.00 1020 -1O,4 547 S45 -6.3
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I
TYPE CH I CALIBER 5,56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 5.63S GRAMS PROJ. OIA. 5.S6 MIM IMPULSE 0.8 LB. SEC.

DRAG RUCR. wT. 0.000 GRAMS CHG, WTo 0.60 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV,/ 13,5 IN. PCT. DRAG CHANGE / (DEG, YAW)002 0.76

RANGE HllGHT TOF ANG OF FALL V ENERGI DIV)/O(PCT. DRAG)
M M SEC MILS H/SEC JOULE MSEC/PCT

U 0.00 0.00 '.6.4 504 716 0.0
U 0.00 0.00 '.6.4 504 "16 0.0

So 2.23 0.10 '.443 478 644 -0.13
too 4.3'3 0.21 42.0 453 S77 -0.5
ISO 6.35 0.32 39.4 428 51? -0.7
200 8.12 0.44 36.5 405 461 -O.9
25o 9.94 0.57 31.3 382 411 -1.1
iOu L1.4-) 0.11 29.1 361 361 -1.2
35u 12.85 0.85 25.6 34 3 0 -1.3
40O 14.00 1.00 21.2 328 303 -1.1
'50 14.92 1.15 l6e3 317 284 -0.9
50u 15.60 1.31 Ll.2 309 269 -0.8
550 16.03 1.40 5.9 302 257 -0.8
bOo 16.18 1.64 0.3 295 245 -0.8
650 16.06 1082 -5.6 289 234 -o.g
70U L5.64 1.99 -:1.8 282 224 -019
I 6,U L,4.1 1 2.17 _L862 276 265 -0.0
B50 13.85 2.35 -24.9 27 6 -o.9
85 L2. 4 2.54 -31.8 26 f980
o0 109.73 2.13 -39.1 J60 190 -100

950 U., 2.93 -'..6 55 183 -1.0
100o 6.16 3.12 -54.5 249 175 0

3oso .328 3.33 --62.1 244 168
1LO0 0.00 3.53 -rl.2 240 162 -1.1

ORAG R1OICR. hir. 0.151 GRAMS PC?. DRAG CHANGE / IDEG. YAW)**2 1.19

KANGE .-.FIGHT TOF AN; OF FALL V ENERGY D(VI/C(PCT. DRAG)
FM SEC ML/S mISEC JOULES M/SEL/PCT

0 0.00 0.00 37.1 504 716 0.0
u 0.00 0.00 37.1 504 716h 0.

50 1.77 O.1O 35.0 487 668 -0.2
IOU 3.44 0.21 32.1 471 623 -0.3
150 ';.00 0.31 30.5 455 581 -0.5
20u 6.43 0.43 28.0 439 542 -0.6
250 7.7) 0.54 25..1 424 50?, -0.7
3Ou 8.92 0.66 Z2.5 410 470 -o.q
350 9.9,ý 0.79 19.4 396 43s 1.0
400 10.83 0.91 16.i 382 408 -1.1
45u L53 I.o5 le5 369 310 1
500 12,06 1.?19 of356 3 4 :
55o 12.39 1.33 4o6 345 331 -1.3
60(1 12.52 1.48 003 335 311 -1.2
650 L2.41 1.63 -4.3 326 29S -1.1
700 12.13 1.18 -L9.1 319 282 -1.1
15U 11.54 1.94 -14.1 312 270 -1.00
800 10.72 2.10 -19.3 306 260 -0.9
85U 9.b4 2.27 -24.8 301 250 -100
g0o 8.30 2.44 -30.4 2q6 24L -1.1
950 6.67 2.61 -36.2 291 232 -1.0

1000 4.73 2.78 -42.2 286 224 -1.0
050 2.5 3 2.96 -48.o4 281 217 -1.O
lOO 0.00 3.14 -. 54.9 275 208 -1.1
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TYPI CR L CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ, WT 59635 GRAMS PROJ. DIA. '.56 MM [PPULSE 1.2 LO. SEC.

DRAG RUC*. WT. 0.000 GRAMS CHG. wr, 1.17 GRAMS SABOT WT, 0.000 GRAMS

TNIST RATF REV,/ 13.9 IN. PCT, DRAG CHANGE / ODEG. YAW)I*2 0.76

RANGL HEIHT TOF ANG OF FALL V ENFRGY D(V)/D0PCT. DRAG)SMSEC MILS M/SEC JOULES MI FC/PCT

U 0.00 0.00 26o3 701 1385 0.0

U O.ou 0000 2603 101 1385 00I I 1.26 0.01 25.2 670 1266 -0.J
L00 2.47 0.15 24.0 640 1156
Lhu 3.63 0.23 2.08 611 1052 -0.9
201 4.71 0.31 21.4 582 955 -1.1
250 5.12 0.40 19.H 554 86i -1.4
iOu 6.68 0.49 18.1 527 781 -1.6
350 7s50 0.59 16.2 500 705 -1.9
400 8.25 0.69 L4.1 474 634 -29L45U 80H9 0,80 11.8 449 569 -2,3
500 9.41 0.92 9.1 425 509 -2.4
550 9.79 1604 6.2 401 454 -2.6
600 10.0 O :7 2.9 319 405 -2.7
650 1.08 a -0.8 3S8 362 2.7
700 9.95 1.45 -4.9 340 326 -2.6
750 9.60 1,60 -9.4 326 300 -2o380U 9.03 1.7s -14o2 316 282 -1.8
8su 8621 1.9l -L9.4 308 268 -10590u 7.14 2.08 -24.7 301 255 -1.3
950 5079 2o24 -30o4 294 244 -1,3O9U 42 21333 -1.i

1050 2.24 2.59 -42*5 282 22f -1.3l8O0 0.00 2.77 -48.2 236 284 -1.3

DRAG RDCR. wT. 0.151 GRAMS PCT. DRAG CHANGE I (DEG. YAW)*'2 1.1q

RANGE HFIGHr TOF ANG OF FALL V ENERGY OIV)/DIPCT. DRAG)
H SEC MILS M/SEC JOULES M/SEC/PCT

0 000 0.00 o8o9 701 1385 0.0
0 0.00 0,00 18.9 701 L385 0.0so 0790 0.07 17.8 681 1305 -0.2

LOu L.75 0.15 16.7 661 L22d -0.4
150 2.54 0.22 15.5 64 1155 -0.6
200 3o28 OO L4e3 621 L085 -008
250 3.95 0.31 13.0 602 1018 -L.O
300 4.55 0.4 1.5 583 955 -1.1
350 5.08 0.56 10.0 565 894 -1.3
400 5.54 0.65 8.4 546 836 -1.5
450 5.91 t.74 6.7 giB T82 -1.6
50u 6.20 0.84 4.8 1 30 -1.8
550 6.39 0.94 2.8 494 681 -1.q
600 6.48 1.04 0.7 477 635 -2.0
65U 6.47 1.15 -1.6 461 592 -2.1
700 6.34 :26 -4eU0 445 552
750 6.08 137 -6.6 430 S14 .3
800 5.70 l,49 -9.4 415 479 -2.4
850 5.1? 1.61 -12.4 401 446 -2.5
900 4.49 1,74 -L5.6 387 415 -1.5
950 3.64 1.87 -L9.1 373 386 -?,6

1000 2.62 2.01 -22.8 361 360 -2.6
1050 l.41 2.15 -26.8 349 336 -2.6
1100 0.00 2v29 -3100 338 315 -2.5
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TYPE CB 1 CALIBER 5.56 PM AVERAGE DENSITY 16.10 GRAMSICC.

PROJ. vr 5.635 GRAMS PROJ. OIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG RUCR. NT. 0.000 GRAMS CHG. WT. 2.82 GRAMS SABOT WT. 0.000 GRAMS

YWIE.T RATE REV./ 14.5 IN. PCT, DRAG CHANGE I IDEC. YAW)**2 0.16

RANGE HEIGHT TOF ANGMOF FALL ENERGY DOV)/OIPCT. 'RAG)
M M SEC LS M EC JOULES MISECtPC

0l 0.00 0.00 9.' 1064 3190 0.0
0.00 0.00 y.)5 1064 3190 0.0

50 0.45 0.05 9.0 1028 2917 -0.4
IOU 0.89 0.10 805 992 2775 -0.7
ISO L19• O915 8.0 957 2582 -1.1
z0u L-67 0.20 7.4 923 2398 -1.4
25U 2.01 0.26 6.8 8B8 2223 -1.73OU 2.35 0.31 6.2 855 2058 -2.c
350 2.64 0.37 5 b 822 1902 -2.3
400 2.89 0.44 4.7 789 1713 -2.6450 3.a .9 725 1613 -.2o
9>50 340 os64 2.o 6%• i,, 3*4600 3.47 0.71 o.9 664 1241 -3.7

650 3o49 0.79 -0.3 634 13? a-3.9700 3.45 0.87 -1.6 604 1 9 -4.1
T50 3.34 0.96 -3.1 576 934 -4.3
800 3.16 L.o04 -4.6 548 R46 4.5
850 2.89 1.14 -6.4 521 764 -4.7
qOu 2.54 1.24 -8.3 494 68b -4.8950 2.08 1.34 -10.5 469 619 -4.91000 1.52 1.45 -12,9 444 9555-.

1050 0,83 1:57 15.6 420 496 -.
1L00 Oo0 1069 -18°6 39& 443 -5.2

DRAG RDCR. wT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)*02 1.19

RANGE ' HEIGHT IOF ANO OF FALL V ENERGY DIV)/D(PCT. O)RAG)
M M SEC MILS M/SEC JOULES M/SEC/PLT

0 0.00 0.00 7.4 1064 3190 0.0
0 0.00 0.00 7.4 1064 3190 0.0

50 0.35 0.05 7.0 1038 3033
100 0.68 O.lu 6.5 012 2o81-150 0.99 0.15 6.0 9S6 2736 -0.8
200 1.27 0.20 S.5 961 2396 -1.0
250 1.53 0.25 4.9 936 2461
300 1.76 0.30 4o3 9'' 2333
350 1.95 0.36 3.7 a 2209 -1.7
400 2.12 0,42 300 863 2090 -1.9
450 0.48 W 19,:

500 N66 0.54 f1.6 b 16
550 2.42 0,60 0.8 7 4 -2.5
600 2.45 0.66 0.0 771 1666 -2.7
650 2.44 0.73 -0.8 749 151 -2.8
700 2.38 0.80 -1.7 728 4 -3.0
750 2.27 0.87 -2.7 70? 1391 -3.2
800 2.12 0.94 -3.7 686 1316 -3.3
850 1.92 1.01 -4.b 666 239 -3.4
900 1.66 1.09 -6.0 66 11 -. 6
950 1.34 1.17 -7.2 627 094 -3.6

0.52 1.33 199 962 -. 01000 0.96 1.25 -8.5 607 1027 -3.9
1050 0.02 1.33 -9.9 8 56 962 -4.01100 0.00 1.42 -Ijo4 569 qOL -4.g
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TYPF CR I CALIBER 6.50 Mm AVERAGE DENSITY 7.8o GRAMS/CC.

PR0J. T 4,.212 GRAMS PROJ. DIA. 6.50 1.4 IMPULSE O.U LB. SEC.

DRAG RCR. WT. 0.000 GRAMS CHG. WT. 0.73 GRAMS SABOT WT. u.000 GRAMS

TWIST RATE REV./ 11.0 IN. PCT. DRAG CHANGE/ tOEG. YAW)**, 0.76

RANGE HEIGHT TOF ANG OF FALL V ENFRGY DIV)/D(PCT. DRAG)
M ScC MIL. M/SEC JOULIF$ M/SECIPCT

0 00.0 0.00 5 .2 639 860 0.0
0 0600 O.O4J b.2 639 860 0.0

50 2.53 0.08 0,39 516 7U -U.5
100 4.99 0517 4q03 535 602 -1.4
L50 7.37 0.20 47,3 486 498 -1.4200 9.64 O0.38 45.0 4 40 40ti - !, l
25u 11.7d 0050 '+2.1 3q? 33e --2-1
300 13.77 086. 6306 358 269 -2.3
350 4S.6S 067 34o3 328 226 -1.9
400 L0.03 0.93 39.4 310 203 -0.3
450 180.04 239 97 60Souo L94 t:21 L8:0

100 [si .7 3746 -.

550 Z0.g2 45 5t.0 274 536 -6.2
600 60.60 0.64 40.I 04 147 -1.2
650 •.0 0.83 -2.1 136 -1.3
700 90.36 e03 -1017 ?4S 124 -1.3

0.80 19*61 ,4 -190.0 236 Ill -L1 4

55U L638 6 -8.0729 lt0)
650( 14.065 .• -28. j 2 ~

600 14h.0 f.3 -4.6 210 93 -115
95o L1.94 31. -613 203 86 -1.0iuO0, 46*863 :4 -?4.U 195 0-#15 466 i'l -tl706 18 4-106

8LO 00 39 12 3 fl -619-19

DRAG RDC•. 4T, U,241 GRAMS PCT. CRAG CHANGE / ODG. YAW)I,*2 L019

RANGEc HE IGHrF TOF AI',; OF FALL V ENFRGY D(V)/D(PCT, u)RAG)
M M SEC MILS m/SEc JOULLS M/SECtPP;t

) O.Ou O, O0 36.4' 6 39 A60 coo
u O.OO 0.00 36*4 .639 060 0.00

5u 10. 0*0O.O 35e2 604 716 -0.3
100 3.41 0.1 33.1 569 6 0 -0.7
ISO so0ot 0:26, 3241L 536 602 :6

350J L0,56 0.68 23. 416 36:9

450 L.7 12 5Z941603
500 13 o2 T:01 B' 44, 244::
5o• I.4 ,., So:o 30 ?8 0-L.S

70u 13*2 I-71293 175 *

850 1L.32 0.25 :26,9 268 4-.
q00 9963 1.44 -34.1 268 135 :1,4

95 191 2*4 -44.7 sIr#lO00 5.74 N.4 -98•5
9 : 4 - ' S1 9 -1.5tioo on:8 0?1:, :69: 13
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ii

TYPE CB L CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 4.212 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

ORA6 ROC.R. WT. 0.000 GRAMS CHG. WT. 1.39 GRAMS SABOT WT. 0J.000 GRAMS

TWIST KATE RLV./ 11.4 IN. PCT. DRAG CHANGE / IDEG. YAWIe*2 0.16

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPETs DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

u 0.00 0.00 31.7 B80 1631 0.0
5Q 0.00 0.060 3* 880 1631 0.031. L14 0*06 3 19 1413 -0.6

LOu .005 0.12 1o2 60 1215
150 ,.o51 0.19 29.3 710 103d .7
20u i.os 0.27 28.2 64f eel -2.2
25U 7.28 0.35 26.9 593 74t -2.7
30U 8.57 0.41 25.4.% 42 61H -3.1
35w 9.77 0.53 Z3* 5 493 512 -3.4
400 lo.7 0.64 21.2 447 420 -3.7
45U 11,85 0.76 L8.4 403 342 -3.9
500 12.68 0.89 150 363 278 -4.0
55u 13o32 1.03 Lo0d 3"1L 231 -3.6
600 H1 .4 1.19 6.0 313 ?O6 -2.4
65u 13.1L 1.35 0.6 299 188• |.*
700 t3.0 1.52 -5.2 287 173 .-. 7
750 L3.40 1.70 -11.5 276 160 -L.7
BO0 12.67 1.88 -L8.3 266 149 -1.7
850 1t.60 2.08 -25.7 56 138 -1.7
90u 10.15 2.27 -33.6 47 12a -1.7
9su 8.1O 2,48 -42.1 237 119 -1.8
o000 6.02 2.70 -L.•3 221 Lo 0

L050 3.26 2.92 -61.2 f 102
1100 0.00 3.15 -71.9 212 95 -L.9

ORAG RORL. wT.0U.241 GRAMS PCT. DRAG CHANGE / :DG:YAW;*22 1 RAG

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/CIPC1F. DRAG)
SM SEC MIL' M/SEC JOULES M/SEC/PCT

0 0.00 t0.o 880 1631 0.0
0 0.00 0000 19.4 880 1631 0.0

5u 0.94 0e06 868 837 1473 -0.4Lou 1.84 0.. 300 795 132,B -0.8

200 3.53 005 ,16.2 716 1074 -1.
25U 4.30 0.32 15.2 678 963 -1.9
30u 5.02 0.40 14.1 b42 861 -2.2
350 5.b8 0.48 12.H 606 766 -2.5
',00 6.28 0.57 11.3 571 680 -2.8
45U 6.8U 0.66 1 538 60 -3.0
Soo 7.24 o.75 3. SOS 53, -
'550 7.58 0.85 5.8 474 466 -3.4
boo 7.81 0.96 3.4 445 409 -3.565o 7s42 I:8 -.0"7 4J7 4s9 :
700 7s88 1:20 -2.3 -3,_3.7

750 7.bg 1.33 -5.8 36 2 -3.7
Soo 7.31 1.48 -q,8 344 243 -3.6650 6.,3 1.62 -14.3 327 •a -3.2
900 594 2 Ms7 -1901 314 W-2o6
950 4.86 1,94 -24*4 303 tab -2.2
1000 3,5 3 2.11 -3000 293 174 -2.0
l050 1.992 202P8 -36*0 28B4 162 -290
IliOO 0.00 2*46 -42o4 275 52 -149
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eI
TYPL CO I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMSICC.

PROJ. WT .. 212 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 LB. SEL.

DRAG RUCR..WT. 0.000 GRAMS CHG, WT. 3.29 GRAMS SABOT wT. 0.000 GRAMS

TWIST RATE REV./ 11.6 IN. PCT. DRAG CHANGE / IrIEG. YAWI**2 C.76

RANGL HEIGHT QF ANGMsOF FALL M/•EC ENFRGY DIV)/DAPCT.RAG)

M N liCMISAE JOULLS M/ EC/AkT

0 000 0.00 3.8 1269 3391 0.0
0 0.00 0.0001o: 1269 3391 0.0

50 0.67 0.04 e. 1200 1032 -0.7
100 1.33 0.08 13.1 1132 2698 -1.4
150 1.96 0.13 12.7 1065 2388 -2.020° 2.58 0018 12.2 99 21.o1 -2.6
25U 31.7 0.d3 11.1 935 1842 -3.2
300 3.73 0.28 11.1 873 1604 -3.7
35o 4.26 0.34 10.4 812 L380 -4.2400 4,75 0041 9o6 753 1194 -4,7
450 5s.20 0.48 : 696 41o19 :5:

550 5.94 0.63 6.2 S87 726 -5.9
600 6.21 0.72 4.6 516 685 -6.2
650 6.40 0.82 2.7 488 % L -6o4
700 6.48 0.93 0.4 442 411 -6.5
750 6.44 1.05 -2.5 398 334 -6.6
800 6.24 1.8 :3.0 359 271 -6.5
850 9.85 H80 -,3 329 228 -1. I
g0u 5.23 1.48 -is:2 204 -
950 4.1 6 1.65 -20.6 2187Q -:
1000 3.22 82 -26.5 286 172 -2.5

ls 7 00 -32:8 27 I59 ::

oRA, ROCR. WT. 0.241 GRAMS PCT. ORAG CHANGE / IDEG. YAW**2 1.1

RANGE HEIGHT TOF ANG OF I-ALL V ENERGY D(V)/D(PCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEL/PCT

0 0.00 0.00 7.9 1269 3391 0.0
0 0.00 0.00 7.9 1269 3391 0.0

50 0,31 0.04 7.6 L217 3116 -0.5
100 0.75 0.08 7.2 1166 2856 -1.0
1SO 1.09 0.13 6.9 ll15 2613 -1.5
200 1.42 0.17 6.4 1066 2385 -2.0
25u f.73 0o.2 6.0 1OI8 2173 -2.4
300 2.01 0.27 5.5 971 1975 -2.t
35U Z.27 0.32 4.9 925 1792 -3.2
400 2.491 0.38 4.3 881 1621 -3.6
450 2,69 0.44 3.6 837 1463 -3.9
5oo 2.86 0.50 2.9 795 1318 -4.2
5,0 .898 0.56 f.0 754 1i86 -4.5
600 3.06 0.63 1. 715 1 64 -4.7
650 3.10 0.70 0.1 6?7 953 -4.9
700 3.08 0.78 -1.1 641 851 -5.1
750 3,00 0.86 -2.4 605 758 -5.4
800 2.85 0.94 -3.8 570 672 -5.6
850 2.63 1.03 -5.5 536 593 -5.8
900 2.33 1.13 -7.3 503 522 -5.9
95U 1.93 1.23 -9.4 47,? 459 -6.0

10o 1:.42 1.34 -11.8 443 402 -6.0
1050 0.07 1.46 -17.5 415 353 -600
1100 0.00 1.58 -17.6 389 309 -6.9
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tYpt C 1 I CALIBER 6.50 MM AVERAGE DENSIrY 11.00 GRAMS/CL.

PROJ. wT 5.940 GRAMS PROJ. DIA. 6.50 1M IMPULSE O. Ll. S-C.

DRAtj RUC. *W-T, 0,000 GRAMS CHG9 WT, 099? GRAMS SABOT WT. O.000.GRAMS

TWIST RAlE REV*/ 12.? [N. PCT. DRAG CHANGE I |DEG. YAW)0*2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENFRGY O(V)/QjFCT. DRAG)
m M SEC MILS M/SEC JOULE M/SFC/PCT

0 4800 0300 5601 483 693 0*0
o 0.10 0.00 56.7 483 697 0.0

50 2.73 0.11 54.4 4,0 60 -0.3
LOO 5.34 0023 52. 419 S21 -0.6
150 7.81 0.35 481. 309 449 -0.9

3062 438 -0.8
30U 14.1:3 0.78 364 1 306 -0.8350 L5080 0O Y4 31*3 3LO 285 -067
400 Lf*2 1,llJ : 300 a- .

4S 8*50 2 292 12-0.8
500 L9.20 1:44 14.2 283 238 -0.8
550 19.74 1.62 7?8 276 226 -0.9600 19096 I.B lost 1:868 2A4 -00

700 19 3.1 119 -13.6 542 -9.0

75u 1.•5l 2.39 -21.5 248 ,82 -1.0Bou L7,16 59" :199 1 73 -1.1
7 35:1

400 13.46 ,.02 -48.0 129 1 5 :1
95u 10086 3*24 -57.8 223 14? -1.2
10O0 7.78 3.47 -68.: , 217 140 -1.2
1050 4.17 3.70 -79.1 1
I10 0,00 3.94 -90.6 206 126 -1.3

ORA., ROCI. WT. J.241 GRAMS PCTs ORAG CHANGF IDEG. YAW)**2 1.19

RANGL- HEIGHT TOF ANG OF FALL V ENERGY D(V)/C(PCT. IRAU)
m M SEC MILS M/SEC JOULES M/SEC/PLT

0 0.0j 0.00 45.2 483 693 0.0
u 0.00 0.00 45.2 483 693 0.0

5u., 2.11 0.11 42.9 462 633 -0.2
100 4.22 0.22 40.5 442 578 -0.4
150 6.14 0.33 37.8 422 527 -0.6
200 7,93 0.45 34.9 404 461 -0.7
250 9.56 0.58 3 1 3d16 438 -0.9
.30 11.04 0.71 2A. 2  36 399 -1.o
350 12.33 .85 J4.:1 32 "6 -1.1
400 13.4d .o 0 338 335 -1.1
450 14.30 :55o l. 6 327 3"2 -. 0
500 14s95 1104 lot 1  -0.
550 15.36 .46 5.b 309 78 -009
60U 15.51 ."63 0.3 302 65 -0.9
650 15.39 1.79 -5.3 29S 252 -0.9
700 14.99 91 -1.Z 88 -0.9
75o 14.29 :.14 -,,.4 2 29 -0.9
800 13.29 .32 -23.:8 276 219 -1.0850 f..50 -30.5 V0 :1.0gOO 10*30 2s69 -47.4 6M 1111O
95U 83.29 2*88 -44.7 260 f92 - 100

1000 5.92 3.08 -5 ,3 254 t83 -L. 1l05u 3.,6 3.28 -60., 470 73 -1.2
1100U 0,00 3,48 -6801 t4 6 -1.2
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I

TYPE cB I CALIBER 6.5U MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. wT ý.940 GRAMS PROJ. DIA. 6.50 MM IMPULSE L.2 LB. SEL.

DRAG RLCR. wt. 0.000 GRAMS CHG. Wi. 1.13 GRAMS SABOT WI. 09000 GRAMS

TWIST RATE REV,/ 13.2 IN* PCT. DRAG CHANGE I(DEG. YAWI)*2 0.76

RANGL HEIGHT TOF ANG OF FALL V ENERGY DIV) OfPCT.oDRAG)
m M SEC MILS M/SEC JOULLS M/SEL/PLT

0 0.00 0.00 35.1 672 1341 0.0
6 0100 000 3505 672 1341 0.0

so L,72 0,0 J4.4 633 119g -0.4100 3e37 0,16 33.0 595 1052 -0.7
150 4.96 0.24 31.5 159 927 -1.1
zio b.*417 0,34 29.8 523 913 -1.4
?1u 7.d9 0.44 27.9 489 710 -l.7
iOw 9.2L 054 d5.b 456 61r -2.0
3 u LO*40 0.66 23.0 424 534 -2.2
400 o1.47 0.:1 20.1 394 461 -2.4
450 13.1 0 0.91 L6.6 366 39d -2.5
500 3.09 1.05 12.6 341 346 -2.5

15 3 H.61- 1. 80 324 31L -2.0

6005 3*08 3H0631 -3,124 279 -1,5

65O0 L309. 1 I "52 2l 2 30216 -1. RA

DRG OC, T.0.41GRAMS Pcr. DRAG CHANGE / (OFG, YAW)*s2 1.19

0 0.00 0.00 25.0 67? 1341 0.0
8OU i.[? 0.00 3 2.0 672 241 0

50 1.20 9.06 23.39 46 1239 -0.3
900 2.7. 0.15 22.6 621 1143 -0.5
150 3402 0.24 21.3 596 1052 -0.7
200 4.43 0.00 19.8 572 166 -1.0
250 5.37 0.04 18.2 546 CAG -*.1
300 6.22 0:5 16.5 502 812 -I:2350 6.9d 0.60 24.6 674 -1.6
400 7.b 0.70 L2.0 4Ho 178 -0.0
45o 8.21 0.08 23.Y 456 619 -1.9
500 e.66 O.27.2e3459 562 -2.0

600 9.16 1.16 2.1L 401 469 -1.2
5so .03 1.09 -1.2 353 427 -2.3

700 9.05 1.42 -4.8 366 381 -2.4
750 6.72 1.6 -4.6 50 356 -6.4
800 8.20 0.70 -12.9 336 327 -2.3
850 7,.4 .l86 17.5 45 619 -L.0
500 6.48 202 -*2.4 325 356 -20
950 Q.96 2.18 -27.6 308 273 -2.8O00 8.20 1.71. -1.09 336 327 -2.3

1050 2.04 2.51 -38e6 293 247 -1.5

1100 0.00 2.68 -44.o 287 236 -L15
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[I

TYPE LB I CALISER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT ý,.940 GRAMS POdJ. OIA. 6.50 MM IMPULSE 2.1 L6. SEC.

DRAG RUCR. WT. 0.000 GRAMS CHG. WT. 2.74 GRAMS SABOT WT. 0.000 GRAMS

TWIST AATE REV./ 13.6 IN. PCTo DRAG CHANGE / 4EG. YAW)**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(Vj /0PCT. DRAG)

M M SEC MILS M/SEC JOULES M/SEC/PCT

U 0.,)0 0.00 1402 1027 3133 0.0

u O0.0 0.00 14.. 10 1 3J33 0.0

50 0.6o 0.05 1H 911 2 so -0.5
IOU 1.34 O.LO 13.1 936 2600 -0.9

150 1.37 O.1 12.5 sql 2358 -1.3

150 .15 0.21 11.9 848 2L33 -1.7

20u 3.14 0.27 1e:1 805 1923 -2.1

300 3.67 0.34 .3 763 1728 -2.5

350 4.16 0.41 9.4 722 1547 "2.9

45U 409q 0. 55 In14 12E -N

So 5.32 0.63 b.C0 O05 10o6 -3.8

550 S.138 .72 4o> 566 951 -4.L60U5o7 0 al i 593 840 -4.
650 5.07 0.9 .0 73 -4.570U 5.97 I.ot to. 464 640 -4.7

750 5.75 1.12 3oo32 555 -4dOu 0561* 10210 -6*b 40Z 479 -500

850 5.12 1.37 -9*9 373 4J3 -.

got) 4.54 1.51 :1300 347 3 8 -4.B

950 3.77 1.66 -l.2 328 319 -4.3

loo 2.77 182 -230 3 94 -3.3

1050 1.51 235 i7b -2.5

L1o0 0.00 2.14 -33.8 296 260 -2.1

DRAG RULR. WT. 3.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)S*2 1.19

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/CIPCT. O)RAG)

M M SLC MILS M/SEC JOULES I/SEC/PCT

o O.O0 0.00 9.5 1027 1133 0.0

0 0.00 0.00 4.5 1027 3133 0.0

50 0.45 0.05 9.0 994 2913 -0.3

LOO 0.88 0010 d$5 961 03 -0.7

100 5.(1 0.15 7.9 928 2554 -1.0

2o5 1.66 o.P2 105 897 2 -1.3

250 2.01 0.27 6.? 8667 -1.5

30U 20.12 0.32 6.) e35 2012 -1.8

26u 039 52 0 19 62.

450 3.04 6.i78 14 -2.%

50u 3.ZO O.58 3,1 U0 1528 -2.8

55U 3.31 0.65 l.b 6 414 -3.0

b00 3?37 0.73 0.6 667 1307 -3.2

650 3.3? 0.80 -0.6 641 1207 -3.4

70O 3,31 0.88 -1.9 616 I1L2 -3.6

750 3.20 0.97 -3.2 5Q9 1022 -3.7

800 3.01 1.05 -4.1 566 936 -3.9

850 2.74 1,14 -6,4 542 860 -4.1

Qou 2.39 1.24 -8, 519 78b -4.21S .95 1.34 4l~ 96 Tie -4.3

1000 1.41 1.44 -12.2 474 6 5 -4.4

453 597 -4.5
11OU 0.00 1*66 -L.1*1 4 -.
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rYPE CO I CALIRER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PRUJ. WT 9.018 GRAM5 I PROJ. DIA. 6.50 MM IMPULSE O.b LB. SEL.

DRAf, ROCK. WT. 0.000 GRAMS CHG. WT. 0.37 GRAMS SABOT wt. u.O0O0 •KAM5

TWIST RATE REV./ 14.8 IN. PCT. DRAG CHANGE IDEG. YAWI**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)ID(Pcr, RAUR
M M SEC MILS N/SEC JOULES M/SEC/PCT

u 0.00 0.00 66.7 346 540 0.0
0 0.00 0.00 66.? 346 540 0.0

50 3.17 0.15 62.4 332 498 -0.1
lOu 6.13 0.30 57.7 322 468 -0.2
t150 8.84 0.46 !2.7 314 445 -o.z
200 11.3t 0.62 47.6 307 426 -0.3
25u 13.51 0.78 42.2 301 409 -0.3
300 15.145 0.95 36.5 295 393 -3.4
350 17.IJ 1.12 30.7 289 378 -0.4
40u L8.4b L.30 24.6 284 364 -0.4
450 19.52 1.48 18.3 279 351 -0.5
500 20.26 1.66 1i.m 274 338 -0.5
S50 20.6? 1.84 5.0 269 326 -0.5
600 20.75 2.03 -2.0 264 315 -0.6
650 20.4? 2.22 -9.3 260 304 -0.6
70U L9.$4 2.41 -16.8 255 294 -0.6
750 L8.82 2.61 -24.6 251 284 -0.7
800 11.42 2781 : f4 2,4 -007

H5 56L : * 2 265 -0.7
90u 13.39 -49..t 238 256 -0.8
9sC 10073 3,44 -•807 234 247 -0.8

1000 7.63 3.65 -68.0 230 239 -0.8
1050 4.05 3.81 -17.6 226 230 -0.9
Lio 0.00 4.10 -87.5 222 223 -0.9

DRAG RUCR. NT. 0.241 GRAMS PC?. DRAb CHANGE I(DEG. YAW)**2 1.19

RANGE HEIGHT TOF ANG OF FALL V ENFRGY OIV)/D(PCT. VRAG)
M SEC MILý N/SEC JOUiLES M/SFC/PCT

0 0.00 0.00 61.1 346 540 0.0
c0 0.00 O.00 61.1 346 540 0.0

su 2.90 0.15 56.8 337 512 -0.1
lO1 5.57 0.30 )203 329 4864 -0.l
150 8003 0.45 47.6 323 46-7 -0.2
20') 10.24 0.61 42.7 117 45U -0.2
25U 12.22 0.77 37.(, 311 434 -0.3
300 13.93 0.93 32.3 306 420 -0.3
35G 15.39 1.09 26.9 302 406 -c.3
400 16.5H 1.26 21*4 297 393 -0.4
450 17.41 1.43 1 . 6  293 381 -0.4
500 18.11 1.60 9.7 288 369 -0.4
550 18.44 1.78 3.6 284 358 -0.5
600 18.47 1.96 -2.7 280 346 -3.5
65U LU,18 2.13 -9.1 276 33d -0.5
700 17.57 2.32 -15.8 273 328 -0.5
750 16.63 2.50 -22.6 269 319 -0.5
800 15.36 2.69 -29.6 265 310 -0.6
850 13.73 s.88 -3608 262 101 -0.6
90o 11.75 3.07 -44.2 258 292 -0.7
950 9.40 3.27 -51.9 253 282 -0.7

1000 6.67 3.47 -59.7 249 272 -0.7
1050 3.54 3.67 -67.9 245 263 -0.8
1100 0.00 3.88 -16,4 240 254 -0.8
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i1

TvYPE CB I CAL I SER 6. so MM AVFRAGF DENSITY 16.00 GRAMSICC.

PROJ. wt 9.018 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT* O.O00 GRAMS CHCG WT. 0.85 GRAMS SAROT wT. 0.000 GRAMS

TWIST RATE RkV,/ 15.7 IN. PCT. DRAG CHANGE I 10EG. YAW)0*2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENFRGY D(V)ID(PCT. DRAG)

M M SEC MILS M/SFC JOULLS M/SEC/PLT

0 0.00 0.00 46.2 478 1030 0.0
u 0.00 0.00 46N2 478 1030 0.0

50 2.2l 0.11 43.9 456 939 -0.2
lOU 4..3I 0.22 4',4 435 854 -0.4
L'bU 6.28 0.34 38.6 415 116 -0.6
200 8. .- ,6 6 395 704 -0.8
25U 9007 .059 I. 276 638 -o.0
.00 L1.26 0.73 28.5 359 580 -1.0
350 12.56 0.87 24.4 343 52y -1.1

40U 13.66 1:0 |o0o 330 491 -1.0
450 14e!3 1: 52 J20 46d -0.9
500 1S.16 1:33 1O02 313 44J -0.8
550 15.54 1.49 5.0 306 42 -0.7
60u 1506' 1.66 -0.4 300 406 -0.7
65U L,.5u .53 -6.1 89 190 -0.8"
700 L5.06 2..00 -12O0
7iU n 4*33 2.l -Last 283 162 -008
HOu 0.39 2.35 -24.4 478 349 -08.
850 1.104 2.53 :3 .7 337 -0.8
Ou 3OZ5 20.12 03. 269 325 -0.9

150 5.23 2.31 -44.U 264 314 -0.9
1000 5.53 3.0* 52.1 260 304 -0.9
1050 3.12 3.56 -10.1 255 293 -0.o
I0J 0,00 3.4q -672.5 201 28 -1.0

DRAG. lKDCR. wT. 0.241 GRAMS PC.T* DRAG CHANGE ( DEC. YAW)0e2 1. L9

RANGL: HEIG14T T01" ANG OF FALL V ENERGY (j(V)/C(PCI. URAG)
r4 M SkC MILS MtSEc JOULES M/SEC/P•T

3 0.0O 0.00 19.0 478 1030 0.00 0.00 0.00 J8.0 478 1030 040
50 1.8 L O L L J56 1 464 9 1 -061

40 3.50 0.22 331. 437 9L4 -0.3
L50 S1.55 1.08 .048 436 R91 -. 04
200 6.53 0*44 28.1 425 563 -00520 7.O 1*8 0,56 25.a2 412 763 -0.6

0 5 0.b9 222•.2 400 1-07350 L0.02 Goat 19o0 318 0T
400 LuO.S 0o94 1506 3 7 5i-.
4 5f L1.55 1008 12,0 366 5391 -1.05o Li~j 22.ea 355 563 -

550 13i 1-64,0 34S 58 :10

bOu 12.45 1051 -0.3 337 104 -1.1
650 12.33 1.66 -4,d 329 480 -1.O
IOU 11.98 1 81 9.0
Boo 1O.5? 7 L3 -19.5 3 L 428 -0,9

228
85U q.49 io29 -•4, 306 44-008
900 8.15 2*46 1-30. 10 4:9,50 6.54 2.62 -35.7 291 3 :9

1oou ,4.65 .79 -4, .5 292 3?6 -0.9
1050 2o47 25:46 -41.4 288 36i :00.9

1100 o.0J 2814 -53.6 283 352 -1.0

90 CB-1-20



I
TYPE Ce I CALIBER 6.50 "M AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. W! 9.018 GRAMS PROJ. DIA. 6.5O MM IMPULSE 2.1 LB. SEC.

DRAG RU(.R.o wI. 0.000 GRAM$ (HG. wF. Z.lb (;KAMI SABOI WI. U.000 GKAM?,

TWIST RATE REV./ lb.4 IN. PCT. 0RA(.; CHANGE I IDEG. YAWle02 0.76

RANGE HEIGHT TOF ANG OF FALL V ENFRGY CIVl/CIPCT. DRAG)
M M SEC MILS M/SEC JOULES MISEC/PCT

0 0000 0.00 19.5 753 2557 0.O
9 0000 0000 19.'.) 753 12551 0.0

50 0994 0.0? 18.6 726 2376 -0.3
1O0 1.83 0.14 17.6 699 2206 -0.5
150 2.67 0.21 6.#b 673 2044 -0.8
2C0 3.45 0.29 15.4 648 1891 -1.0
250 4.113 0.37 14.,e 622 1746 -1.3
iOL; 4.35 0.'+5 12.d 597 161) -L.5
350 5.44 0.53 11.4 t73 1481 -1.7
40U 5.97 O.62 9.8 549 1360 -1.9
450 o.41 I0718.1 526 1248 -2.150U 6.70. 0.81 6.• S03 1.142 -2,3
550 7.02 0.91 4.1 ',eL 1044 -d.4
6O0 7:17 1002 1.8 459 952 -2.66SU .021 1.03 -0.6 438 866 -208
70 7. IL 1.25 -3.4 418 787 -2.s
850 6H8 137 -6.3 398 754 -3.0Roo b.50 1.50 -9.1 379 648 -3.1
850 5o94 1:64 -1.303 361 598 -3. L
90 5.14 1.78 -17.3 345 536 -3.1
950 4.24 1.92 -21.7 332 496 -Z.8

1000 3.0 ? ,.08 -26.4 322 461 -2.3
1050 1.66 1.24 -31.4 314 444 -1.9
1100 0.00 2.40 -36.6 307 426 -1,6

DRAG RULR. "T. 0.241 GRAMS PCT. oRAG CHANGE I (DEG. YAW)**2 1.19

RANC(,C HEICHT TOP AN6 OF FALL V ENERGY U(V)/U(PCT. DRAG)
M M SIC 4LLý M//SFiC JOULtES M/SEC/PCT

U 0030 0000 14.7 753 2551 0.0U u.00 O.UO 14:7 753 2557 0.0

5L) Ook.1 0.07 1308 7AS 2432 -0.2
Ol') 1.*b 0. 12. 717 2313 -0.4

150 1*96 00:1 1109 699 2199 065
200 2.52 0.28 lo.o 682 2090 -0.7
250 3.03 0.35 901 665 1985 -0.9
300 3.48 0.41 8.6 648 1884 -1.035u 3.87 0.51 7.3 631 1786 -1.2
400 4.2J 0.59 6.0 614 1692 -1.3
450 4.47 0.:1 4.7 598 1602 - 1.5

50 4.67 0.84 133.
60U 4o84 0093 0.1 550 1353 -1e.65° 4:o1 -1.6 535 tf 2.0

701 -3.4 5 1205
1135

800U 4.1" 1.32 -7.3 490 1069 -2.3
850 3.78 1.42 -9.4 476 1007 -2.4
90u 3.27 1.53 -11.7 462 948 -2.5
950 2.6'4 1.64 -14.1 448 893 -2.6

1000 1489 1.75 -06.1 435 R40 -2.r
8? 9.4 422 790 -2.T1080 6:0 6 1099 -22.3 410 744 -2.-8
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I
J

rYPE LB I CALIBER 7,62 MM AVERAGE DENSITY 7,80 GRAMS/CC.

PROJ. Wr 6.778 GRAMS PROJe DIA. 7.62 MM IMPULSE O.o LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 0.51 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REVI 12.4 IN, PCT. DRAG CHANGE / I::::YAWI)*2 0 /76

RAN•ýL HEIG14T TOF ANG OF FALL V ENERGY DIVI/D PCr. DRAG)M 14 SEC MILS M/SEC JOULES M/SECIPCT

0 0000 0.L3 71.4 434 638 0.0
0 000 0:00 69.4 434 638 0)050 3,44 0.12 68.5 jq' S4 =4 -U,*4

lO 6.72 0.25 65.0 363 447 -0.6
15u q.82 0.40 60.9 435 380 -o.7
200 12.10 0.55 56.1 317 140 -0l.6
250 15.33 0.71 5L.0 105 315 -J.h
300 17.70 0,88 45.4 294 292 -0.6
350 19.79 1.05 39.4 284 273 -0.7
400 21.5f 1.23 33.0 274 

5  -0.7450 23.02 1 42 6: 1

o 4e4.13 1.61 is: 257 -0.8s50 24.86 1.81 11.0 249 210 -0.9
600 25.20 2.01 2,7 J41 97 -.

70 Z5944 -Si2.26 173 -*Ll
750 23.58 2.66 -25.8 219 162 -1.1
800u 2.eb 2.90 -36.6 21
850 19.98 3.14 -48.1 20 42 I9ou 17.33 3.39 -6o.4 198 133 1:950 14.04 3o.64 -13.5 Lq2 ,25 *:10ou 10609 3.91 -87.5 186 illo-il

1050 S.43 4.18 -102.4 b0 110 -1.3
IlOu 0.00 4.47 -118.3 174 103 -1.3

ORAL, RUCR. wT. 0.369 GKAMS PCT. DRAG CHANGE I (DEG. YAW)**2 j1j9

RANGL HEIGHT TOF ANG OF FALL V ENERGY D(V)/0(F'CTI URAG)
M N SKC MILS M/SEC JOUJLLS t'/Si-C/PCT

0 O.U3 0.00 2,.8 434 638 0.0
0 040(0 0.00 57,8 414 638 0.0

5u 2.07 O.12 55.0 411 571 -0.2
L0o 5.40 0.24 'l1.9 389 5 LI -0.4
150 7.86 0.38 48.4 368 40 -0.6
20u 10,14 0.52 44o5 349 409 -0.7
250 12.23 0.66 40.4 333 i71 -0.8
300 14.04 0.82 35.5 32L 343 -0.7
350 15.7L 0.97 30.5 310 321 -0.7
400 17.08 1.14 25.1 302 302 -1,.745u L8.18 .31 t.5 J93 4-.

500 8.*- 11:41 4111 5 as Rd -0.755U L9€• so .66 02• 278 254 -O.B
600 L9.70 1:84 .6 271 240 -0.8
650 L9.56 2.03 -694 264 228 -0.9
70o L9.O? 2.22 -L3., 258 A6 -0.m4
75U te,2I 2,41 -21,4 251 W-1.0
80(} 16.9 ? 2.62 -29.,5 245 193 -1.0

as0o LS-3. 1 2.8 -30.23013,.
950 10061y 3,25• -56:12 6 -1.2'
1000 1,66 3.48 -66,9 217 150 -L,2
1050 4.*1t 3.72 -?769 210 14L -L.3
LIO0 O.OO 3.96 -b9.6 203 131 -1. 3
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TYPE Cb I CALIBF'R 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 6.776 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 Le. SEC.

DRAG RUCR. WT. 0.000 GRAMS CHGo WT. 1.04 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE REV,/ t?*9 IN, PCTe DRA6 CHANGE !(()I-G, YAWlI**2 0,76

RANGE HEIGHT rOF ANG OF FALL V FNERGY DIV)/DiPCT. DRAG)
M M SEC M[ILS M/slEc JOULE:S MISEC/PCT

0 0.00 0.00 4U6.u 604 1236 0.0
0 0.00 0.00 48.8 604 1236 0.0

50 2.36 .09 4714 560 1061 -0.4
100 4 65 O, 18 45.6 511 905 -0.8
150 6.84 0.2d 43.6 476 768 -1,2
20u 8.93 0.39 4u1.2 437 647 -1.5
250 10.89 0.51 38.3 400 542 -1.8
300 12.69 0.64 34.9 366 454 -2.0
.3'5U 14.31 0.78 30.6 337 3H5 -2.0
400 15.71 0.94 26,2 318 343 -1.4
450 16.88 1.10 ;1.0 306 317 -1.1
500 17.78 1.26 15.5 295 294 -1.1
550 1.839 1.44 9.5 285 27-
600 18.76 .62 3. 275 257
650 15.70 1.80 -3. 267 241 -1.1
700 18.35 1.99 -10.9 258 226 -1
75u 17.63 2.19 -18.1 250 212 H
800 16.52 2.39 -26.9 242 199 -1.3
850 14,99 2.60 -15.7 234 116 -1.3
900 13.01 2,82 -45.1 227 175 -I14
950 10.56 3.04 -55.1 220 164 -1.,4

10o0 7.59 3 3 153 -1.4
405 .09 N1 IM P6 144 -1.5

10U 0.00 3.76 -d9s4 200 135 -1.5

ORAG RDLR. wT. 0.389 GRAMS ICT. DRAG CHANGE (DFGo. YAW)**2 1.l9

RANGE HEIGHT TOF ANt5 OF FALL V ENERGY O(V)/O(PCTo DRAG)
14 M SEC 4itLS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 35.5 604 1236 0.0
0 0.00 0.00 35.5 604 136 0.0

50 1.11 0. 34.0 575 Ill -o.3
LOU 3.34 o.17 32.4 546 1007 -0.6
150 4.89 0.27 30.7 518 905 -0+8
200 6.35 0.37 28.7 491 812 -1.1
250 7.71 .4 26.5 465 72? -1.3
300 e.895 8:8 24.l 441 651 -1.5
350 10.07 0.70 21.4 41 se -1.6
400 11.05 0.82 18.3 395 520 -1.8
45U 1 .1 0 .95 4.9 374 465 -1.q
500 512. 0954 4 -wo
550 12,9 4s24 :2s-1
62U .3520 1.39 226 623 345 -1.6650 13:20 .54 :1.6313 30•2 :47o0 12.43 :' -1:9: :
1000 5.29 -635 29 284 -1.3500 LI. o63 205 -L* 287 26A -t.385U 10*53 :26 -:,5.6. 279 53, -1.31.
900 9•,12 432*•2 272 43-Ie
950 ?.38 2059 -39o1 266 7221 -1.3

1000 5,2q 2.78 -46o3 259 ?i 15 1*3

1050 2.R4 2.98 -54.0 I53 204 -1.4
110U 0.00 3.18 -62.0 244 9l1 -1.5
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TYPE CR 1 C&LIRER 7?62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 6,778 GRAMS PROJ. OIA. 7.62 MM IMPULSE 2.1 LB. SEC,

DRAG RUCR. UT. 0.000 GRAMS CHG, NT. 2.*5 GRAMS SABOT WT. 0.QOO GRAMS

TWIST RATE REV./ 13.S IN, PCT. DRAG CHANGE I ODEG. YAW1002 O.b

RANGE HEIGHT TOF AN6 OF FALL V ENERGY DIV)/OIPET. DRAG)
14 14 SEC MILS M/SEC JOULtS S/SEC/PCT

u 0.00 0.00 22.9 936 2969 0.0
0 0.00 0.00 22.9 936 2969 0.0

50 1.11 0.06 22.*' 882 2639 -0.5
100 2.14 0.11 21.6 630 2336 -1.0
150 3.23 0.1" Z0.6 779 2057 -1.5
20o 4.24 0.24, 70.0 729 1803 -2.0
25o 5.1. 0.3l 19.0 681 J512 -2.4
300 6010 0.39 1.8 634 1313 -298
350 6.94 0.47 16.5 J89 11 4 -3.2
40U 7.72 O0,6 14.9 545 1006 -3.5
45U 8.41 0.65 13.1 503 as7 -is
SO0 9.00 0.76 10.9 463 7J6 -4.0
ss5 9.48 0.87 8.4 424 6 1 -4.2
6%U 9.83 0.99) 5.4 388 SI1 -4.4

6 1 10.01 1.3 -11356 429 -40700 10.00 1.28 330 169 -1.8
750 9.76 1.43 -7.4 314 334 -2.7
800 9.17 1.59 -L2.1 302 309 -2.08su 8.52 .T6 -1d.4 jq s -1,9
900 7.48 .94 -24.4 69 -R.:1
950 6,.13 2.12 -3L.O 273 252 a

1000 4.44 2o30 -37.9 264 16 -10o8
105U 2.41 .50 -45.3 256 22 -1.8
1tO1 0.00 2.70 -5)32 248 208 -1.8

DRAG RUCR. wT. 0.389 GRAMS PCT. DRAi. CHANGF / (DEG. YAW)**2 1.19

RANGE HEIGHT Tor ANG OF FALL V EN(ERGY l(Vi/UIPCTo D)RAG)
H M SEC MILS M/SFC JOULES M/SF C/P(A"

0 O.00 0.00 14.l 936 2969 0.0
0 o.o0 0.00 14.L 936 2969 0.0

so 0.68 0.0 l5 13.0 898 :0Z -04
100 1.32 0.11 12.8 860 ;81 -. 7
10 1.94 0.14 72.1 24 2293 1
zou 2.742 cl, 11.4 768
25u 300 0.30 10.5 74 1915 -17
300 3.,5 0.37 9., 6 1741 -2,0
is5 4.00 0.44 8.6 6I-
400 4.40 . 7.5 I 144 -
450 4.14 8.59 6*3 ?6 IaI
s00 5601 0.67 4.9 9 1 .0
550 5.21 0.76 3.5 6 10 0boo 5.3? Does 10o 53761''
býU 5.41 0.94 Q 0509 86 -3.8
700 .o3 1.04 -9.:0 48 773
75, 5.22 is -4.3 456
B00 4o95 1:26 :6 409 6 32

e 4v 91409 610 -4.0
850 4.56? |

4O1 4 m, -L298 387 491 -4.0
950 41.0 1.64 -L6,4 366 439 -4.0

LO00 2.41 1.78 -20.3 347 193 -4.0
l050 L. 1.93 -24.7 3011-.3"7
IOU h,00 OU -29.4 9 303
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TYPE ca I CAI.|BER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. Wr 9.559 GRAMS PROJ. PItA* 7,62 mM IMPtJ[SE 0.d Lt. SEC.

DRAG RDCR WTe. 0.000 GRAMS CHG. wt. 0.33 GRAMS SAUOT WT. 09000 GRAMS

TWIST RATE NA PC7. DRAL CHANGE / |OEG. YAW)0*2 0.76

RANGE HEIGHT TOF ANG OF FALL v ENERGY D(V)/D(PCT, CRAG)
m M$ EC MILS M/SEc JOULES M/SEC/

S0.00 0.00 16.b 331 524 0.00 0,000 00 16.b 331 524 000

50 3.061 0161i R.9 319 485 -0.L
IOU 7.06 0,31 66.8 309 457 -0.2
ISo 10.22 04S9 61.' 301 433 -0.2
200 L3910 0.65 511,8 293 4Il -0.3
250 15.69 0.82 49.8 Z86 39L -0.4
300 17.99 00 43b .9 373 -0,4
3ý0 19.9f i**Ld 31.0 113 156 -0.4
40 :6 jg 3 67 340 0)

3 261 340 -0.5
S0o 23.87 1.15 15e4 255 a 0 -0.6
iso 24e44.5? 49 -60.8

16 -93 -9.3 38
700 23.70 2.51 -1a.'. 231 258 -00*8
"750 d2ai .79 -27.94:

1896 .Uj J73 -0.

qO 16:24 I : 5 0,11
950 13.06 N.71 4os .09
00 93 3.96 I 03 -1.0

0 U 4.9 4.21 -_9'. 98
11O0 0000 4.46 -1077 94 flog

ORAG R0CR. wT. 0.389 GRAMS PCT. URAG CHANGE I bOEn. YAW)**2 1.1q

RANG. HEiGHt TOF ANGOMF FALL V LNLRGI nIV)/OIPCT* QWRA0.)
M M SEC LS M/SEC JuuLtE M/ EC/PL

0 .0 0.00 69,4 331 04 o
0 0600~ .00 69.'. 33 0.00s o ,r 3,O0 64.15

9.07 Osil -0.

2103 0.64 49.3 302 "0

50 14 25. :8 -0.4
:8 6 -0.,

Soo 0 -00'.
550 .14 :0 *3 6 -0.5,52 0, -2.0 0 1 -0.6

65 .24 s26 -9" 0 -0.6

800 0.11 .86 -. ,6 42 7 -0.7?

1000 H9.4 3 -log -o.,,
1050 4.26 16 6 J -0.9
1100 0.00 4. y :1 -0.9
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TYPE. Cs I CALICIR 1.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 4.559 GRAMS PROJ. DIA. 7.62 MM IMPULSE I.2 L8. SEL,

ORA. RUCR*.WT. 0.000 GRAMS CHG, NT. 0.31 GRAMS SABOT WT. U.000 GRAMS

TWIST HATtI REV./ 14.8 IN. PCT. DRAG CHANGE / (DOEI, YAW)**2 0.76

RANGI:. HEIGHT TOF ANGOFLL V ENERGY v/DCT DAG)
M N SEC LS M/ JOuULES MiSEC/F4T

0 0,00 0,000 5506 456 994 000
0 0.00 0.00 55o6 456 994 0.0

SU 2.h'l 0. 5300 429 879 -0.8
IO8 5.20 0.23 50.1 403 773 -0.5
ISO 7.54 .036 4628, 378 63 -0.7
200 1.80 0.50 4321. 355 603 -0.9
25U 11.822 064 3859 3"36 5,1 -0.9
800 13.6Z 0.80 3-4.0 .22 4';5 -1.0
350 15,|8 0.95 293. 312 41 -U.7
400 16,49 1012 24d0 304 441 -0 7450 Q7.54 .28 18.4 296 418 -0.7
950 18.10 1.46 12.b 288 398 -0.7'•0u 18,08 1.63 6,4 2.82 379 -008
6OO l8.94 1.81 000 275 362 -O.H

500 7.21 1.L99 -63.7 269 34b -.00
700 38.27 3.6 -13.4 263 330 -0.1
75o 17.42 0*38 -21.2 257 23b -.0*
800 lWolr 2057 -29.O C 4ANG 32. -0019
80 1405.8 2.0? -374.1 -46 9 0.0
qO0 0.05 0 2.9d -45.8 240 296 -1.0
950 LO.LL 3.11q -4.4 435 913 -t
I000 7621 -:63.1 209 W3 -L.o
205 3.81 07 7 3e4 224 41 -0.6

l0 lO 0.00 3,85 -835 219 230 -l.e

CRAG R3ucR. WT. 0.38q GRAMS PC10 ORA.7 CHANGE -0.DEG8 YAW)2 1019

RAKIGh HEIGHT TOF ANG; OF FALL v ENFRGY V(V)/DIPCT. URAG;)
,•M SEC MILS M/SFC JOULES M/ SEC/PC.T

30 O.2 0,00 45°8 456 994 -0.
00 13o 0.00 451. 456 q34 0.0

450 2.L9 1. 43.7 439 210 -0.2
I00 4.125 0.23 40.6 422 A6 -0.8150 6.l ? 0.35 3.71 406 115 -00.?

200 7194 0.47 34.8 391 745 -0.6250 q.56 0.b1 31. I 376 6 0 -007
IOU ,1460 0974 274 162 619 -098
350 12.o2 0,38 23.5 348 5 3 -0.9
400 13.*3 ,U3 19.2 332 534 -1.045L,0 L4,14 L*432"12 0.

tisu I5.Ll ,e49 4.8 -008
100 0.022 3.66 -6.4 305 43S -0.8

1u 4,649 :1: 9 4 0 :0,8

96U C3B1-165 e-40.

800 V2092 o -2307 282 369 -U.9850 It.61 252 -30.1L 277 355 -009
900 9o98 2.10o :46o7 272 341 -0.9
9SU 800! 2 .88 -3 .6• 268 319 -0.q

lOOO 5.70 3.07 -50,7 262 3 6 -100
1050 3.04 3,27 -50 .1 256 -1.0
1 lO0 0.00 3o46 -65.,9 550-.
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TYPE CH I CALIBER 1.62 MM AVERAGE DENSITY 11.00 GRAMS/CL.

PROJ. WT 9.559 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG RUCR..WT. 0.000 GRAMS CHGo WT. 2.09 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV*/ 15.5 IN. PCT, DRAG CHANGE / (DEG. YAW)**2 0.76

RANGE HEIGHT TOF ANG ?f FALL V ENERGY D(V)/I(PCTACDRAG)M M SLC M Sm/SEc JOULES MISEC/P T

Q 0.00 0.00 27,3] 719 2411 000
u 0.000 0.89 27., 6A9 2471. 0

50 1.32 O. 26.o 2241 -0.1
100 2.58 0.15 25.2 651 2028 -0.7
150 3.78 0.23 23.9 619 1829 -1.0
20u 4.93 0.31 22.5 587 1644 -1.3
250 6.00 0.40 21.0 555 1474 -!.5
30l 6.99 0.49 19.3 525 131b -1.8
350 7.89 0.59 17.4 496 1174 -2.0
401 8.70 Q.69 5.2 467 1043 -2.3
450 9.39 0.00 [28 440 924. -2.5
50U 9.95 0.92 10.0 413 R16 -2.7
550 10.37 1.04 6.9 388 r19 -2.8
60U 10.63 6 3.4 364 634 -2.9
AS0 l0.11 N1 -0.gj 34a 563 -2.8
70F, 10.57 1.47 -5.1 327 511 -2.4
750 10.21 1.62 -9.9 316 47 -1.9800 9.bO .78 -1s.1 107 4S1 -i.•i
a5U 8.71 0.95 0Z.5 299 4213 -1.4
g0c 7.59 2*12 -16.3 292 401 -1.4
9q,) 6.16 2.2Y -32.3 285 3§d -1.4

1000 4.43 2.47 -i8.b 78 3.0 -1.4
1050 2,38 .,65 -452 M72 353 -1.4Sli3t) 0.00 2.84 -!2.1 266 338 -1.4

LRAG ROUR. WT* 0.389 GRAMS PCT. [RAG CHANGE / OEG. YAW)**2 1.19

RANGE HEIGHr TUO ANki OF FALL v ENERGY D(V)/C(PCT. DRAG)
M M SEC MILS M/SEC JOUL S M/SLC/PLT

u 0.00 0.00 19.1 719 2471 0.0
0 0,00 0.00 19.1 719 2471 0.0

50 0.91 0.07 18.1 696 2314 -0.?
IOU 1.7d 0.14 11.1 674 2165 -0.4
150 2.59 0.22 15.9 652 2024 -j.'
200 3.34 0.30 14.7 630 1889 -0.9
250 4.0e4 0.38 L3.4 608 1161 -L.1
30U 4.66 0.46 12.0 587 639 -1.3
350 1.22 0.55 LO95 567 I524 -1.4
400 1.70 0.64 8.s 546 1414 -1.6
458 6.10 ..73 7.2 576 1311
550 6e62 0093 3.3 4 8074 2
bOO 6e73 1,03 Let 4 0 039-.

S133

700 6.61 .25 -3.8 41 88s
750 6.36 1.37 -6.6 418 820 -2.5
800 5.98 1.49 -9.5 402 757 -2.6
850 5.44 1.62 -L2.1 387 698 -2.6
90) 4.73 7.75 -:6.2 378 644 -2.7
95U 3.8b 1.89 -20.0 35 595 -2.7

1000 2.78 2*03 -24.l 344 552 -2.7
1050 1.50 .a8 -28.4 333 515 -2.5
0lo0 0.00 2.33 -33.0 324 486 -2.3
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TYPE Ca I CALIBER o.62 MM AVERAGE DENSITY 16,70 GRAMS/CC.

PROJ. wr 14.512 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG RUCR.. T. 0.000 GRAMS CHGo. WT. 0.29 GAAMS SABOT Wo 0.000, GRAMS

TWIST RATE NA PCT. DRAG CHANGE I DEG, YAW)**2 0.76

RANGF HEIGHT TOF ANG OF FALL V ENERGY D(VI/DIPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 O.0u 0.00 100.0 24 432 0.0
0 0.00 0.00 0OO.O044 432 0.0

50 4.71 0.2L 9L.5 240 4 8 0.0
I0O 9.00 0.42 82.? 236 4 5 -0.1
150 12.H4 0.63 73.b 233 393 -0.1
200 16.23 0.085 64.2 229 380 -0.1
250 19.14 1.07 54.5 225 368 -0.2
IOU 21.58 1.29 44.5 222 357 -0.2
35U 23.51 1.52 34.2 218 346 -0.2
400 24.93 1.75 23.6 21S 335 -0.3
450 25.02 1.99 L2.6 212 -05 .3
500 26.16 2.22 -0.3
s5u 25.94 2.4? 1.3 0 "0"
60U 25.14 2.11 -22.5 202 296 -0.4
650 23.14 2.96 -34.9 199 8 -0.4
700 2t.71 3.21 -47o? 196 -0.4
75o 19.05 3.4? -60.8 193 27L -0.5
s00 15.73 3.13 -74.4 190 ~ 3 -0.5
850 119131, 4.00 -d8o4 to -0.5
900 r.03 4.21 -102.8 L85 a -0.5q5ý) I.oI 4.54 - 17.6 182 242 -04S
964 0000 4a.62 -121o? 1162 240 -0.5

ODRG ROCR. wT.e .389 GKAMS PCr. URAG CHANGE / (DEG* YAW)S*2 I.L9

RANUL HEIGH[ /OF AN6. OF FALIL V ENERGY O(V)/D(PLT, DRAGI
m M SEC MILS, I'/SEC JOULES M/SEC/PCT

20 .O0 0.00 604.7 244 432 0.0
20 090 0O00 100.0 244 43,9 0.

50 4.71 0.21 9155 24L 421 0.0
IO0 9.00 0.42 82.8 231 410 -0.2

25u 06 55 4.9 332 :550 26.72 2.2 35.9 213 324 -0,3

600 ?6.16 2.65 -11.0 211 365 -0.3
60 25.06 2.89 -283 209 -0.3
700 23.38 3.13 -40o. 206 299 -0.4
750 21.13 3.38 -52.0 203 90 -0.4
800 18.27 3.63 -64.3 199 8l1 -o.4
850 14.80 3.88 -17.1 9q7 73 -0.4
9OU 10.b'D 4.14 -90.2 9'. 5 -0.5
950 5.93 4.40 -103.7 191 25? -0.5

1000 0.48 4.66 -111.7 L88 250 -0.51004 0.00 4.69 -L18.8 188 249 -0.5
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TYPL Co I CALIBER 1.62 MM AVERAGE DENSITY 16.70 GRAMS/CC,

PROJ. WT 14.512 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. 4T. 0.000 GRAMS CHG. WT. 4 0.9 GRAMS SABOT wT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)0*2 0.76

RANGE HEIGHT TOF ANG OF FALL M/1 ENERGY IVOPCT DRAG)
m M SEC MIL7 3EC JOULES M/0EC/CT

0 0.00 0.00 67.6 328 781 0.00 OSOU 0.00 67*6 328 ?81 0.0
so 3.21 0.15 62.8 320 743 -0.1

IOU 6.17 0.31 57.8 313 711 -0.1
150 8089 0.47 52.7 300 687 -0.2
ZOU 11.34 0.64 47.3 302 663 -0.2
250 13.53 0.81 41,7 297 64C -0.3
300 15.44 0.98 36.0 292 619 -0.3
35u 17.06 1.15 30.0 287 594 -0.3
40U L8.38 23.8 83 580 -0.4
50 1940 1:.0 17. 278 562 -o.4

500 20.10 1.68 10.9 274 545 -0.4550 20*48 1.87 270 529 -0.5
600 20.52 2.05 -2.8 266 513 -0.5
650 20.21 2.24 -9.9 262 498 -0.5
700 L9.54 2w44 -L7*3 258 484 -0.5
IS0 18.5 2.63 -24.9 254 469 -0.6
800 17.10 2.83 -32.8 25ý 456 -0.6
850 15.30 3.03 -40.8 24 442 -0.6
900 13.10 3.23 -49.1 243 429 -0.7
950 10L48 3.44 -57.7 240 &L7 -0.7

1000 7.43 3,65 -66.5 236 405 -0.7
1050 3.94 3.87 -75.6 233 393 -0,7
1101 0.00 4.08 -85.0 229 382 -0.8

DRAG RUCR. WT. 0.389 GRAMS PCT. DRAG CHANGE (IDEG* YAW)**2 .19i

RANGL HEI6HT TUF ANG OF FALL V ENERGY OIVI/0fPCT, DRA0)
m M SEC MILS M/SEC JnULkS M/SEC/PLT

0 0.00 0.00 63.3 328 781 0.0
U 0.00 0.00 63.3 3 881 00

5u 3.00 0..5 322 5 -0.1
IOU .5 0 53.. 317 728 -0.1150 8.27 0947 48.7 313 706 -001200 10.53 0,63 43.5 308 686 -0.2
250 121S4 0.79 38.1 304 666 -0,2

300 1.28 0.896 32.7 300 648 -0.2
360 15.74 1.13 2-30 296 630 -0.3
40U 16293 l,30 21.3 292 613 -0.43
450 17.83 o.47 154 2A9 597 -0.3
500 7.844 s64 9.3 287 586 -0.4S50 IB,75 ,8B2 3.1 282 567 -0,4

600 15.7 2.400 -3.3 266 552 -0.4

4:.43 -95. 275 534 -0.400 DO3 N6., :-16.5 272 526+e
750 L6.81 2e5i -23e3 269 5 3 -0,5
800 15.50 :741 :30*3 266 500 -.
850 13.84 .9 -J75 263 489 -U.s
900 L1682 o.L2 -44e8 259 47t) -0.6
950 9*44 3.31 -52e3 255 461 -0.6

100U 6,69 3.51 -60.1 252 447 -0.6
1050 3.54 3.71 -68.1 248 434 -0.7
1100 0.00 3.91 -76.4 244 421 -0.7
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TYPE CR I CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 14,512 6RAMS PROJ. OIA, 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR. WT* 0.000 GRAMS CHG, W7. 1,59 GRAMS SABOT WT* 0,O00. GRAMb

TWIST RATE REV./ 18.5 IN. PCT. DRAG CHANGE / IDEG. VAW.1*02 0.76

RANGL HEIGHt TOF ANG OF FALL EC ENERGY DIVIDPCT DRAG)SSEC MIL.E ME JOULES C/SC/PCT

0 oo 0oo 38.5 512 982 0.0
Q 0000 0.00 58 5920.05u 1.84 0.10 136.6 491 76b2 -0.2

IOU 3,59 0.20 34.4 474 -0,4
150 5.22 0.31 32.1 456 1506 -0.5
200 6.74 0.42 29.6 438 1389 -0.7
250 8.13 0.54 26.9 420 1280 -0.9
3OU 9.38 O.b6 23.9 403 1178 -1.0
350 L0.48 0.79 20.7 386 1084 -1,1

40 141 0.92 17.2 371 991 ::450 141: 9 .3 39
45 .J7 13.4 L3:4

550 13.09 1.35 4.9 331 797 -1.2
600 13,22 1.50 0.2 323 756 -1.1
650 13:.j 1:6 : 736 10:.6 o1.6 -4.7 3 o • -0.9
700 12. 182 -9.8 -60.8
75U 12,16 1.98 -15.1 305 673 -0.8
8O0 L1.29 .15 -20.6 299 650 -0.8
850 10.15 2.32 -26.2 294 -0.9
90U 8.72 2.49 -32.1 290 6 9 -0.9
950 7.00 2.66 -38.1 285 590 -0.9

lOOu 4,9d 8:M4 -44,4 281 S72 --0.9105U 2.65 1.02 -50.8 554 -0.9y
1100 0.00 3.20 -57.5 538 -0.9

DRAG RDCR. wT. U.309 GKAMS PCT* DRAG CHANGE / IDEG* YAW)**2 1.19

RANGk HEIGHT TuF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS MISEC JOULES M/SECIPCT

0 0.00 0.00 31.3 512 1902 UO
0 0.00 0.00 31.3 512 1902 0.0

5u l.49 O.10 29.3 499 1808 -0.1
100 2.88 0.20 27.3 487 1719 -0.2
15U 4,16 0.30 25.1 475 L633 -0.4
20U 5.34 U.41 22.8 463 1552 -0.5
250 6.41 0.52 10,5 452 1474 -0.6300 ?.05 0.63 17.9 440 1400 -0.7
350 8.*1 0.75 15.3 49 13229 -0.8
40U 8.86 0.87 1 4 2 -0.9
48U .+o40 .99 4: 4+ .o ,.16.5 398 : 1.
5 0 9080 ?:I.34 3188 119
550 10.05 .4 3a 3
600 10.13 1.37 -0.1 378 1o04 -1.2
650 10.o4 1.50 -3.7 368 971 -1.2
700 9.17 1.64 -7.5 359 942 -1.3
750 9.3• 1.7R -11.5 350 a -1.3
0oo 0 .65 .93 -15.6 341 836 -1.3

850 7.78 1.90 -20.0 335 799 -. 3
900 6970 .2 -24.5 329 768 :1:2
950 5.38 2.38 -29.3 3J3 740 -

L00W 3.83 2.53 -34.1 3S 7 16 -1.1
105 204 .6 -3s2363 694 :.

1100 oeoo 2.,5 -44.3 309 614 .0
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CB2 7CAL. R. (TANGENT)

a 2.60
- 4.26

ALL DIMENSIONS ARE IN CALIBERS
Axial Radius of Gyration - 0.325 Cal. Wetted Area - 10.53 Cal.2

Transverse Radius of Gyration - 0.972 Cal. Volume - 2.28 Cal.3

Center of Mass (Nose) - 2.61 Cal. Length n 4.26 Cal.

Mach cD CD CDo CD CDW CN CPN M
N0Tracer)

.4* .122 .094 1.80 .99 2.92

.8" .107 .074 1.64 .43 3.58

.95* .152 .076 1.54 .06 3.93

1.1* .369 .293 1.70 .59 3.44

1.2* .369 .293 1.88 .88 3.25

1.5 .340 .076 .264 .055 .209 2.22 1.32 2.87

2.0 .303 .070 .232 .048 .184 2.81 1.75 2.42

2.5 .274 .062 .212 .043 .169 3.15 1.90 2.24

3.0* .247 .053 .194 .038 .156 3.48 1.99 2.16

3.5* .225 .047 .178 .034 .144 3.66 2.02 2.16
4.0* .204 .041 .163 .030 .133 3.66 2.02 2.16

4.5* .188 .036 .152 .028 .124 3.66 2.02 2.16

CD2 (Mach - 2.5) - 6.75

Estimated data
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TYPE CB i CALIBER 5.56 PH AVERAGE DENSITY 7.e0 GRAMS/CC.
PROJ. wl' 3.047 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG RLCR.*WT. 0.000 GRAMS CHG. WI. 0.88 GRAMS SABOT WT. 09000 GRAMS
TWIST RATE REV./ 6.1 IN. PCT. DRAG CHANGE / lOEG. YAWI**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV /D IPCT. DRAG)
M 1 SEC MILS M/SEC JOULES M#$EC/PCT

0 0.00 000 30.2 827 1042 0.0
u 0.00 0.00 30.2 827 1042 0.0`50 1.4 6 O, 06 2994 7 72 908 -0.5

100 2.89 O.13 28.5 719 7e' -1.0150 4.21 0.20 21.5 668 680 -1.5
?OU 5.59 0.28 26. "k 619 584 -l.9250 6.85 0.36 24.9 572 499 -2.3
300 S o03 0.45 23&2 528 42S5 -2,63so 9 01 o,55 2.3 486 360 -2.q,4oo ,0:.2 0.66 19.0 446 3g3 -3m2450 10.99 78 16.2 408 2 3 -'.4

50 11071 O19i 12.9 373 212 -3.
$so L2. 5 1.05 9.0 345 1 3:
601 12.29 1.20 4.5 161 2:-
650 12.00 1.35 -0.4 3 1 147 -2.0700 12.55 1.52 -5:8 299 31 1*7,bO l2.L3 1.69) -lj.6 290 128-1.
Boo 1 .42 .86 -•.7.7 281 110 *4.`
850 10.40 2.04 4:2 ?34.2

.50 ,, .42 -38.3 i 83 -.3
1000 5.29 2.61 -45.9 A3 91 -1.4

-530 2s85 2242 -5.s 246 9 -1.4
1100 0,00 3.02 -62.4 240 88 -1.'4

DRAG RUCR. wT. 0.151 GRAMS PCT. DRAG CHANGE /. |EG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/OIPCT. DRAG)
H M SEC MILS M/SEC JOULES M/ SWCPCT

0 0.00 0.00 23.0 82? 1042 0.0
0 0.00 0.00 23.0 827 1042 0.0

50 1:11 0.06 .2 784 936 -0.4100 2018 0*1i....4 743 839 -0.8
15U 3.21 0.20 20.4 703 749 -1.2
200 4.10 0.27 19.3 664 668 -1.5
250 sd.1 0.35 L8.1 626 593 -1.9300 5:.911 0.43 6: 5 9 525
350 6.75 0.52 15.s 514 463
400 7.46 0.61 3.5 5 9 401 -2.7
450 8.08 0.71 6 4 6 -3.0
So4o o.844 318 -3.2
550 8.99 0.93 6.? 424 2 9 -3.4
600 9615 1.05 307 94 12 -3.565 9,.36 t: 1o. 367 01 -3.6
700 9.213 1:33 -3a? 346 JiS -301750 8,99 1.47 -81 336 -2.4
800 8.48 .63 21.9850 7.14 :.79 -15:09314.
9OO 6s74 l19S -23e.1 3 5 rl -1"3950 `5.47 2.11 -28., 99, -1 1.1

1O00 3.94 2.2d -34.3 94 6

050 2.12 2o45 -40a2 281 1-.
1oo 0000 2063 -46.0 28•::
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TYPI CS 2 CALIBER •e56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. wa 3.047 GRAMS PROJ. DIA. 5s56 MM IMPULSE 1.2 LB. SEC.

DRA6 RUCR. 4T. 0.001 GRAMS CII. WT. 1.66 GRAMS SABOT kT. 0.000 GRAMS

TWIST RATE REV./ 8.2 IN* PCIo DRAU CHANGE / (EGo YAW)**2 0.76

RANGE HEIGHT fOF ANU OF FALL V ENERGY D(V)/D4PCT, DRAG)
M M SEC MILb M/SEC JOULES M/SIC/PCT

0 0.00 0.00 16.9 11C4 1857 0.0
0 0000 0:00 16:9 1104 L857 0.05U 0.,2 0:05 6.5 1o4ý 165 -0s6

100 1.62 0.10 16.0 980 1463 -0.62
L50 2.39 0.15 15.4 920 1290 -1.8
200 3.13 0.20 14.8 862 1132 -2.1
25U 3.d4 0.21 14.1 806 q89 -2.8
300 4.51 0.33 L3.2 751 860 -J.2
35u 5.14 0.40 12.3 699 744 -3.6
40 5.72 0.47 lisi 649 -4.0
45U bes .055 s. 601 550 -4.3
500 6.70 0.64 8.4 s55 470 -4.6
5so 7.0, 0.73 6.o 399
600 7.36 0.83 4.6 4 331
650 7.53 0.95 2.L 431 283 -5.1
700 7.5? 1.07 -0.8 394 23? -5.2
750 7.45 1.20 -4.4 36L 199 -5.1
800 7.14 1.34 -. 33T 173 -4.3
900 5.85 1.66 -18.3 306 t43 -2.7
95u 4.81 1.82 -23.8 296 133 -2.2
1000 3052 2.00 -29*1 286
1050 1.92 2.17 -36.0 2it
1100 0.00 2.35 -42.6 112 -1.7

DRAu ROCR. wT. 0.151 GRAMS PCT, DRAG CHANGE I lEG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY f(IV)/C(PCT, DRAG)

M M SEC MILS MISEC JOULES M/SEC/PCT

0 0.00 0.00 1118 1851 0.0
0 00 00 a 1.1847so 0o.7 o0o f.4 5o4 692 -o0

100 1.12 0.09 1o.9 1005 L531 -1.o
150 1.64 0.15 10.4 958 1394 ::
200 2.14 0.NO 9.0 911 a
250 2.61 0,:6 9.0 A66 1 :f.2
300 3.05 o 8.5 822 1023 -. 6
350 3.4S 0.38 7.7 779 91 J -3.0
400 3.81 0.44 6.8 737 822 -3.3
450 4.L3 0.51 5.9 697 734 -3.6
500 4.34 0.:5 4.8 658 654 -3.9
ssu 4.60 0.67 :.6 620 510 -4.1
600 4.75 0.15 2.2 584 513 -4.4
660 4.82 0.84 548 492 -4.6008 4:62 0.9 30 S4 396 :4-:8
NO 4.12 03.o -4 -
BO0 4.51 1 -5.• 449

-8. 1a : So 418 61 -b.3
900 3.12 8 -112 389 125 -5.4
950 3.09 1,51 -14.8 362 195 -5.2

1000 2.21 1.65 -18.8 343 174 -4.6
1050 1.25 1.80 -3.3 329 160 -3.6
1100 0.00 1.96 -28.0 318 149 -2.8
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TYVI- CB 2 CALIRFR 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. wT l.047 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

nRAG ROCR, lr. 0.000 GRAMS CHG. WT. 3.81 GRAMS SA8OT NT. 0.000 GRAMS

TWIST RATE REV./ 892 IN. PCT. DRAG CHANGE / IDEG. YAWI**2 0.76 1
RANGE HEIGHT TOF ANGNOISFALLL M/jECS ENERGY D(V)/IOPCT. RAG)

M M SEC LJOULES m/SEctOT

u 0.0u 0.00 701 J4;4 33 0 0.0
U 0000 0000 ?874 33100

100 0.] Ooec ?02 13 2 2 -1.4
150 1600.9 603 2456 -2.0

:1 Z30 22 b -2o6200 1.40 0O. 6.5
250 1612 0.19 6.2 1138 1974 -3.2
300 2.0l 0.24 5.8 1075 1759 -3.s

4U 2.54 j;48-8
450 2.76 0.3 4.2 91 s3!
500 2.96 0.45 .5 83l 1064 5:
550 3.12 0 si 98 -6.1
60U 3.23 0.95 .- 691111 111334 I*T00 3e33 0.73 -0.3 627 598

70 0.080 0.0or 17 31200.
50u 0.16 :890 5.21 4 6 306

0.00 ? .So 1247 369 07.0
900 0:961 .0 5.0 4;
150 0.o2 20 4. -1.6
10ou L.bi :3 :1 :ý a"•"e

tOD4 09:4 .74 -4.0

4RAG RUCR5 WT* Ol•l GRAMS PCT5 DRAG CHANGE (DEC* YAW1022 1.12

RANGE HEILýHT TOF ANG OF FALL V ENERGY (J(V)/0/PCT, DRAG)
M M SEC MILS M/SEC JOULES I/SC/PLT

000 0 0.00 50 .

0 0.00 0.00 505 44 0 .0

750 o6 80 * a0 01 -63

700 2.09 0.07 s-.O j

800~o .:9 0. 9. 69:3850 0.78 0.86 -.31-6.3
2008: 00: 4.4 106 21 9 :26

200 057 094 -4. 61004.

iso 0:• 1. 9: -N.1:1°" 1,9 6 4 -4.
450 1.84 13 -4 5 -74

50 00.9 1.2 -7.1

800 f,93 O, 0 693 1:6

900 .57 0*94 -'1i.O 6 6 -6.9
950 ,030 I.03 -6o4 5 0 913 7:

flO05G 00.oo -9: 49-a
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TYPE ch a CALIBER 5,56 MM AVERAGE DENSITY 11.00 GRAMS/C(.
PROJ. WT 4,296 GRAMS PROJ. DIA. S,56 MM IMPULSE 0. L8. SEC.
DRAG RDCR. WT. 0.000 GRAMS CHG. Wit, 0.7O GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE REV./ 5.9 INo PCT. DRAG CHANGE / IDEG. YAW)002 0.76
RANGE HEIGHT TOP ANGJt[sALL M/ItC ENERGY DIV)/DLPCT. DRAA;M 9 SEC JOULES M9/ rCPCT

0 0 .00 35. 629 850 0.0
u Goo 1:0o 66 69 500.8-00

150 4.8f 0:B6 531 6!6 -0.9200 1.53 0.3b f0 501 9 -1.2So 0.4 •6. 6 47 4 9 -. *,300 8.95 9 O!)7 54.3 4'%4 423 -1.73Tu 10.08 0.69 21,6 417 373 -1.9400 oJ.f) 0.81 54So 90 4 so ,6 -z9900 NP4 I o 340 6U755 1299 :., s.3,

10o 12.92 f. Q
?50 1 e38 87 1-3:93 9Igo e .: 14 -3.: 9-3 .00 :29 0o 0'2, &:, "0 64""-5 :?? ISS

IaO' 0 -1'.s42 -1 .

DRAG 1OCOR. Iil. 0,151 GRAMS PCt. (lRAG CHANGE / IDEG. YAW)0*2 1.12

RANGE HEIGHT OF ANGMP FALL v ENERGYm M/SEC JOULES ,,s./

0 .000 .00 29.3 28.0so s:o I.o:O
6 t o6 ?.0

0.0 o e s: 44 1 1 .450 4 .0

5.2 0. is 1 _4 8 8•:2 f,
5 0:

[ a..,8 .,,,6 -o8 u

1:12 "9 9 " 0.0 o.00o 6 I.,| 16 oo:
107 (B-2.7



TYPF ce 2 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. wT 4.296 GRAMS PROJ. 01A, 5.56 MM IMPULSF 1.2 LI. SEC.

nRA'. RUCR, WT, 0.000 GRAMS CHG. MT. 1.37 CRAMS SABOT MT. Oa000 GRAMS

TWIST RATE REV*/ 8.3 IN. PCf, DRAG CHANGE / OEG. YAW)0** 0.16

RANGE HEIGHT TOF ANGMFsFALL V ENERGY D|VIVQ91PET 1 RAG)

M M SEC M/SEC JOULES F / Ci

0 0.00 0.00 86f8 1615 0.0
a o0.0919 8 1 0.00

s3 0.91i 8:062a14a-9
0S 0 .62 09.19 16o6 749 12 -1.l

200 3.42 0.25 1S.? 712 1089 -1.5
25•) 4.16 0.33 14.b 676 e81 -t.B
'0O 4.95 0.40 13.5 641 88? -2.1
35J 5.49 0.48 12.2 607 791, -2.4
401 6.0b 0.5i LO.7 574 718 -2.6
450 6.55 0.66 9.1 54? 6 1 -2.9
5u 6.95 0.75 7.3 5s1 561 -3.1
50 7.,7 0. 50 481 -3.3600 ?948 0O6"4944? :-:

950 4.697 1.91 40 34 212 -6.2
1700 3.33 2108 -28.5 305 3O -1.9

O0s 0.30 2.21 1 -34.0 8 .

ORAG RDCRO u/r. 0.1511 GRAMS pcr. D.RAG CHANGE /IO(F.G. YAW,)**2 1.12

iA•N~iL HEI•hIr TOF ANGj OF FALL V ENERGY O(V)I!O(PC?. DRAG) !
N N SEC MILS MSEC JOULE~S M/ISEC/PCTal

1) 0.,00 0.00 14.6 867 16 ~50.0
,0 0.10 0.046 4.6 87 169 -0.0t~qo -0.31O0 1.37 5 8-0.9

900 0.59 0.06 13:1890 24 06 -0.8

06.2 1 :2.2
350 4.03 0.46 8.5 631 90 1.9
400 4.4,1 0.54 7.363100 08.06 o.o 4.639 5 -a.6
4A 0 o.wt 0.1 .2A 6C. 6
55•0 5.25 O.H$3 -,

7000 000 1* 67 11 0

-.0 0 -3.4
100 4.3? 1.30 -7. ,,2 4 41 -3.6
850 2159 [.1 -. 419 37L -3.7
900 3*91 1.34 10933 -3.8
950 3.261 1.66 -16,2 978 301 -319

450 4.3 180 -1. 3260 -083.17

1o10 0.o0 :.0 4 333 -2.81050 1.o2 .. 94 34 313
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TYPL C8 2 CALIBER 5.56 Mm AVERAGE DENSITY 11.00 GRAMS/CC.
"PROJ. WT 4.296 GRAMS PROJ. IA*. S.56 MM IMPULSE 2.1 LB. SFC.

DRAG RDCR WI. 0.000 GRAMS CHG. WT. 3.25 GRAMS SABOT WT. 0.000 GRAMS

TWISt KATE RCV.f 9.8 IN. PCT. DRAG CHANGE I (DE6. YAW)**2 0.76

RANGE HEIGHt TOF ANG OF FALL ENFRGY O(V)IDIPCT. DRAG)
M N SEC M|L5 MAEC JOULES HISFC/PCT

0 0.00 0.00 7.4 1255 3383 0.0
0 0.00 0.00 0I55 33.1'00

Su 0.36 0.04 I:1a 31 -0.5
100 0.70 00 6*8 1162 2899 -099
10 1.02 0 6.4 1116 267S -1.4
200 1.03 0.17 6.0 1071 2464 -1.8
250 1.61 0.22 5.5 1027 2265 -2.2
30U I.ml 0.27 ý.0 984 2078 -2.6
350 2.11 0.32 4.ý 94) 1qO2 -3.0
400 2.31 0.38 39 89 1731 -3.3
45U 2o49 Q*43 3.02 a a 182 -3.7
500 2.64 0.49 2.5 818 1438 -4.0
55to 2.75 0.56 1.7 779 1304 -4.3
600 2. o.6 1.41 1179 -4.6650 2,84 0.69 -. 1 04 t065 4,8
700 2.81 0.76 -1.1 668 959 -500
.u 2073 0.84 -2.3 633 862 -5.3
iO 2 .259 0.92 -3,6 600 772 -5.5
t5o 2o39 '.01 -(.1 367 691 -5.6
900 2,0H 1.10 -6.8 535 61b -5.8
950 1:273 -. 6 505 S48 -509
1000 13 -1o.7 474 -6.0
1oso 0.70 1.40 -13.0 4 430 -6:
1100 0.00 1.52 -15.7 4d0 379 -6.

DRAG R•CR, WI. 0.151 GRAMS PCT. DRAG CHANGE / (DEG, YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)I/IPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 6.0 1255 3383 0.0
0 60.0 0.00 6.0 1255 3383 0.0

100 0.04 5.7 123 3184 -0.4
100 O:56 0.08 5f.3 2993 -0.7
150 0,t 0.03 5.0 1144 2809 -1.1
200 1.0', 0.17 4.6 1108 2634 -1.4
250 1.27 O0,2 4.2 1073 2466 -1.8
300 1, .b 6 3.7 1038 2306 -2.1
350 1.63 0.31 3.2 1003 2154 -2.4
400 1.78 0.36 2.? 969 2009 -2.7
450 1.96 0.42 .2 9-182. 3.0
5 20 0.47 .6 903 191 -3.3
550 2.01 0.53 19 871 1619 -3.5
600 2.10 0.58 0.3 839 1503 -3.8650 2.10 0.6 -0.5 c08 39 -4.0700 2.07 0.:1 -1.3 978 28 :4,2
76o 1.99 0.0 -01. 749 1 4.0

8o0 1.87 0.84 -3.1 720 1 -4.6
850 1.70 0.91 -4.1 291 1015 -4.8
900 1.48 0.99 -501 664 935. -5.00
950 1.021 1.06 -6.3 637 81-19 -5.2

lOO 08,t 1.14 -7,b 1o0 789 -5.3
1050 0.47 3 9.0 584 722 -S.5
1100 0.00 12 -10.6 959 660 -5.6
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TYPL C8 2 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT b.523 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG RUCR. MT. 0.000 GRAMS CHG. WI. 0.53 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV*/ 10.1 IN. PCT. DRAG CHANGE / IDEG. YAW)**Z 0.76

RANGE HEIGHT TOP ANGMF FALL V ENERGY OIV|/0 PCT. DRAG)
M M SFC S /SEC JOULE EC/PCT

0 0.00 0.00 46.8 448 655 0.0
u 0,o0 0.00 46m3 448 655 0.0

so 2,24 0.11 44.2 430 603 -0.2
too 4.34 0.23 41.4 412 S54 -0.3
15U 6.30 0.36 38.3 395 510 -0.5
200 6.10 0.49 35.0 379 468 -0.6
250 9.74 A:4 64 4 -U.7
30U L.18 0:. 1 2.5 351 4 -0.7
350 12.43 0.91, 23.3 340 377 -0.
400 t3.4 1.06 .331 351 700o.450 [4.28 1 21 14.1 323 340 -0.7

.oo L4., 1:3 9.2 316 325 -0.7
550 15. 1,1 1.53 4.1 I0 312 -0.7
60U 15.26 1.69 - 3 0 -0.7
65U 15.07 1.85 -. 297 9 -0.1
700 14.61 2.02 -12.4 294 283 -0.7
750 L3.*6 2.L9 -L8.2 290 274 -0.7S2.37 : 286 267 -0.7
850 11.48 54055i29 -0.7
900 99.4 2.72 -36.8 5 -0.7
950 7.87 ?.90 -43.4 24S -0.7
O000 5,58 3:Q -50.1 272 240 -0.7

1050 2.9b 3.94 -56.9 268 235 -0.7
1100 0.00 3.46 -63.9 265 229 -0.7

DRAG RLCR. TT. 0.151 GRAMS PCT. DRAG CHANGE IDEG. YAW)**2 1.12

RANGL HEIGHT TOF ANG OF FALL V ENFRGY OIVI/D(PCT, DRAG)
m N SEC MILS N/SEC JOULES N/SEC/PCT

0 O.O0 0.00 42.5 448 655 0.0
0 0.00 0.00 42.5 448 655 0.0

50 2.03 0.11 40.0 434 613 -0.l
100 3.92 0.23 37.2 420 573 -0.3
150 5.68 0.35 34,3 406 536 -0.4
200 7.29 0.48 31.1 392 500 -0.5
250 8.73 0.61 M7.8 379 467 -0.6
300 Q:.O 0o.?4 24.2 36:
350 1.1 0.8 09S4 3, 7
400 12.02 1 0Z 16.3 348 391 -0.7
450 12.T.2 .17 4: 340 3; -0.7-
500 13:21 1.32 333 39
550 13.48 1.47 3.l 327 146 -0.6600 1,3.54 1.62 -L.6 322 35, -0.6
650 13.32 l.78 -6.5 318 5
700 12.88 1.94 -11.5 31j 310 -0.6
750 12.20 2.10 6.6 30 -0.5
BOO 11.Zo 2.26 -19308 303 -0.5
850 1o.o0 2.42 -f.92 305 297 -o.5
900 805(0 2.59 -. 6 302 292 -0.5
950 6.8 2s.75 -30.1 300 28? -05

1000 4.,, 2.92 -43. 297 28L -0.65
1050 2.51 3.09 -49.5 ~ 936
1100 0.00 3,26 -55.4 69 6
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TYPL CS 2 CALIBER S5S6 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wr 6.523 GRAMS PROJ. DIA. 5.56 MPl IMPULSE 1.2 LB. SEC.

DRAG RDCR. bo. 0.000 GRAMS CMG. WT. 1.07 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV.I 7.4 IN. PCT. DRAG CHANGE / (DEG. YAWI$02 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/0IPCT. DRAG)
m M ISEC MILS M/SEC JOULES M/ EC/PCT

S0 0.00 0.00 268 623 1266 0.0
0 0*00 0 623 1261 0.0

s0 a 6 | 1176 -0.2
150 0 0.17 24.0 4094
L50 3.65 0.25 22.5 550 1015 -0.6
200 4.71 0.35 20.8 537 94L -0.8
250 5.69 0.44 19.0 517 871 -1.0
300 6.58 0.54 17.1 497 806 -1.2
350 7.37 0.64 LS,. 478 745 -1.3
400 B.o5 0.7s 12.1 459 688 -1.5
450 8.62 0.86 10.2 441 634 :1.6
500 9.06 0.98 7.6 4
550 9o37 1.10 4.7 406 5 -1.9
600 9.52 :12 -:1. 19 -2.0600 9.5 15 3 41
700 9.34 1.49 -59 4 :
7uo 9.96 1.63 -9.7 347 392 -1.•
800 8.39 1.7 -14.0 336 369 -1*7
850 7,60 1.93 -18.5 328 I50 -1.6
900 6.58 2.08 -23.3 320 334 -1.59"U 53 :4B3313 320 -1.3

20.2 3 8140 -33:5 3-8 309 -1.
1OS0 2004 f.57 -38.9 302 29d
1100 0.o0 2.73 -44.4 298 289

ORAG RUCR. wT. 0.151 GRAMS PCT. DRAG CHANGE / IEG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V FNFRGY O(V|/O(PCT. DRAG)
M M SEC MILS M/SEC JOULES MISEC/PCT

0 0,00 0.00 23.1 623 1266 0.0
0 0.0 0.00 23.: 623 1 66 0.0

50 1.10 0.08 21. 606 196 -0.2
100 2.13 0.17 20.3 589 113U -0.3
150 3.10 0.25 18.9 572 1066 -0.5
20U 3.99 0.34 17.3 556 1005 -0.7
250 4.79 0.43 15.6 540 947 -0.8
300 5.52 0.53 13.9 524 892 -0.9
350 6.16 0.62 12.0 508 839 :lei
400 6.70 0.72 10.0 493 789 -2
450 7.14 0.83 7.9 476 74L -1.4

0 7.40 ?.93 5.6 46 695 -1.5
550 7.70 ?.04 3.2 449 651 -1.6
600 7.80 1.15 0.6 434 609 -L.7
650 7.77 J:47 -2.1 420 570 -1.8
700 7. 9 -5.0 406 532 -1.9
750 7.:u 052 -8.2 393 497 -2.0
Soo 6.80 1.65 380 464 -2.1
850 6.L61 :1,.1 367 434
900 5.33 9 8.9 357 409 :1.
950 4.31 2.06 -22.9 348 38t -1.0

o000 3.o9 -27.2 340 371 1.7
050 1.65 N6 -31.6 333 156 -1.5

1100 0.00 2.51 -36.2 328 343 -1.4
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TYPE GB 2 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMSICC.

PROJ. WT 6.S23 GRAMS PROJ. DIA. S.56 MM IMPULSE 2.1 LB. SEC.

CRAG RDCR. vT. 0.000 GRAMS CHG. WT. 2.60 GRAMS 5ABOT WT. 0.000 GRAMS

TWIST RATE RFV./ 10.2 IN. PCT. DRAG CHANGE / (DEC. YAW)**2 0.76

RANGE HEIGHT .P ANG " FsFALL C, ENERJO DVIADIPET. ?RAG)
N [EC N4 L MAEC JOULt M'E /PC1

0.00 0.00 10.0 962 3018 0.0
0.00 0.00 10.0 912 3018 0.0

50 0.48 0.05 9.5 28 6 -0.3
100 0.93 0.11 6.9 906 2680 -0.5
150 1.3S 0.16 8.3 a79 2S22 -0.8
20u 1.75 0.22 1.6 852 2370 -1.1
250 2.10 0.28 6.9 826 2225 -1.3
30u 2.43 0.34 6.1 800 2088 -L.6
350 2.71 0.41 5.3 774 1956 -1.8
40U :95 0.47 4o5 749 -2.0
450 3.15 0.54 .s 1713
5oo 3.1 0o.61 . 71 j 1601:
550 3.41 0.68 1.5 67? 495 -2.6
60U 3.46 0o.i 0.4 614 1)99 -2.
610 3.46 0.8 -0. 8 631 -3.0
700 .,39 0.92 -2.1 609 ,,a -3.1
?50 3.26 1.00 -3.5 587 113 -3.3
800 3.06 .0 0 565 1 -3.4
850 2.78 :1:7 545 967 -Je6
900 2.:1 524 896 -3.7
950 1.96 1.37 -10.3 504 830 -31.8

1000 1.41 1.47 -12.3 485 767 -3.9
1050 0.76 1.57 -14.5 466 708 -4.0
1100 0.00 1.68 -16.9 447 653 -4.1

DRAG ROCR. WT. 0.151 GRAMS PCT. URAG CHANGE I (OEG. YAWI**2 1.12

RANGF HEIGHT TOF ANG OF FALL V ENERGY DIV)/OIPCT. DRAG)
m N SEC MILS N/SEC JOULES N/SEC/PCT

U 0.00 0.00 8.7 962 3018 0.0
u 0.00 0.00 8.7 962 3018 0.0

50 0.41 0.05 8.2 940 -0:2
100 0.80 0.11 7.6 9
150 1.16 0.16 7.0 89 262L -0.6
200 1.49 0.22 6.3 876 2496 -0.8
250 1.79 0.28 5.1 8S5 23J0 -1.0
300 2.05 0.33 S.o 835 2266 -1.2
350 2.28 0.40 "..2 814 2156 -1.4
400 2.47 0.46 ý'.5 794 2051 -1.6
450 2.62 0.52 .7 ~949 -1.8
500 2.04 0.59 :. e:
550 2.81 0.65 9.q 736 1?19
600 2.83 0.72 0.0 717 1666 -2.3
650 2.81 0.79 --0 698 -5•Z 2.4
700 2.74 0.87 - 21680 149 -2.6
750 2.62 0.94 -3.2 662 1420 -2.7
800 2.44 1.02 -4.4 644 1343 -2.9
850 2.20 1.10 -5.6 627 1270 -3.0
900 1.i0s -6.9 609 00 -3.1950 1.53 .26 -8.3 593 -3.3

1000 1.10 1.35 -9.5 576 1069 -3.4
100 0509 1.L -13.0.1050 0.59 1.43 -11.3 559 1009 -3.5IL00 0.00 1.52 -30 S43 q63o6
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TYPE CS 2 CALIBER 6.S0 MM AVERAGE DENSITY ,80 GRAMS/CC.

PROJ. WT 4.888 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG RUCR, Wl. 0.000 GRAMS CHG. WI. 0.66 G14AMS SABOT WI. 0.000 GRAMS

TWIST MATE REV*/ 6.0 IN. PCT. URAG CHANGE I/DEG. YAW1*02 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/O(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

O 0.00 0.00 46o3 566 783 0.0U 0.00 0.00 46.3 566 783 0.0
50 2.24 0.09 44*7 528 682 -0.4

IOu 4.38 0. 427 49J 592 -0.7
150 6.43 0.100 -4.0
20u 8.36 0.41 37.9 424 440 -1.3
250 10.15 0.53 34.9 393 378 -1.5
300 jl.19 0.66 31.4 365 325 -1.7
350 13.24 0.81 27.4 342 287 -1.5
40u 14.48 0.96 22.9 326 59 -1.3
450 15.49 1.11 18.0 313 539 -Lei
500 16.25 1.44 303 224 -. 0955 :4 1:4a 94 21-.

657 -4010 250 1052
700 16.45 97 -11.6 23 12-~,50 1S.72 2916 -lees 26? 174 -0.9800 14.64 ::t -,2":7 |j 116 -0.'°9
850 13.21 329-0
90 L1.,39 .,74 -4190 250 152 "I.0

950 9.18 2.94 -49.2 244 t45 -1.1
1000 6.56 3.15 -57.8 2J9 139:1"

050 3.51 3.6 -66.8 3 133 ..
1100 0o.0 3. 8 -76.2 228 127 -1.2

DRAG RDCR. wT. 0.241 GRAMS PCT. )RAG CHANGE ( DEG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENFRGY otv)/C(PCT. DRAG)
m M SEC MILS M/SEC JOUJLES M/SEC/Pcr

0 0.00 0.00 18.9 566 783 0.0
0 0.00 0.00 38.9 566 783 0.0

.o7 009 37.3 537 703 -0.3
100 3.66 0.19 35.4 508 629 -0.6
150 5.35 0.29 33.4 480 561 -0.8
200 6.94 0.40 31.1 453 499 -L.i

4?25 44f -1.3
350 U092 0.76 22.3 3 3457
400 11. 9 3  0.89 18.6 35 307 -1.6430 jjJ :1:' 4 0-.5o 0 tt 5•: 94 M, 30 It
550 13.73 4 5.3 320 45
600 13.81 150 0.3 313 33 -0.9

13.76 -:61 4.9 307 524 -08
13.40 8 -10.3 301 6 -o.7

750 12.76 199 -15.9 29 09 -0.7
So00 1184 *i :.6 21:6 292 202 -.
850 10.64 3 275 281 195 -0.8
900 9.15 51 -33.7 283 l1e -0.8
950 7.35 1.69 -40.0 79 18 -0.8

1000 5. 3 e.87 -46.5 ?14 175 -0.9
1050 2.78 3.0U -53. '70 69 -1.0
1100 0.00 3.24 -60.3 163 161 -1.0
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r

tYPF Gs 2 CALIBER 6.50 MM AVERAGE DENSITY 7.60 GRAMS/CC.

PROJ. WT 4o888 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG RUCK. WT. 0.000 GRAMS CHG. WT. 1.27 GRAMS SABOT WT. 0.000 GMAMS
[TWIST MATE REVel 7.1 IN. PC•. DRAG CHANGE / 0DE1. YAWISS2 0.76

RANGE HEIGHT TgE ANUM4[,FALL V/16C ENERGY CIV) P T RAG)
m m St MIL H/SE 0ESE

S O.OO o0oo 28:1 765 1506 0.0

5o |36 009 7. 739 .
lOU 1.67 0,14 6o691 -8:915U 3e93 0.21 20o 65 -1,3

200 5.14 0.29 23.9 611 913 -1.6
25C 6.28 0.37 22.5 572 799 -A.n
30U 7.34 0.46 20.8 534 696 -2.3
350 8.32 0.56 8.9 497 6
400 9.20 0. 16b 463 5
500 9.:60 0.9 4..o **.• ,.o "°-3 *° 0

600 11,38 19 40 346 -2.9650 11:47 1 ?4386-*700 ,3.4 1.44 3: 3 5 -2.0
36 6 -20

750 1096 .,64 -10.5 3 4  -1.7
s00 10.31 183 -16.A 19614-5850 9.38 ,-,9 2 z82 • .4
900 8.16 , is 8.2 8 192 -1.4950 6.63 2.33 -34o7 274 11 3 -1.3

-OOU 406 2,52 :41.b 268 Is3
1050 2.56 2,7 48,6 62 ,3l1OU 0.00 2,90 -56.0 56 161 .3

DRAG RDCR, WTo 0.241 GRAMS PCT, DRAG CHANGE /(DEG. YAW)*02 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. CRAG)
m m SEC MILS m/St:C JOULES M/SEC/PCT

u 0.00 0.00 21.9 5 5J6 0.0
0 0.00 .00 210 5 60050 Lo:7 2. 00 1372 -0.3IOU 2.07 0.13 2o.1 719 1247 -o.7

I5O 3.01 0.21 L9.1 68 11
200 3.94 0.28 18.0 64 4 :10250 4.79 0.36 77 91 :1:.
350 6,30 0.i3 13.8 556 74I -2at

400 94 0.62 12,1 526 670 -2.3
450 7,49 0j72 10*2 498 599 -2.5,5o0° ?.o94 0:t : 4704 1 t
600 8,50 1605 4j? 419 -
650 8.58 .7 -8:01 32 39143
?Ou 8.49 1:30' 93. 3
750 H*23 144 -7.4, 310 11 4:800 7.77 1.59 -11.7 336 6 -2.4
850 7:09 7:4 16.3 1 -200
9000 62 2.0 21.1 H;7
950 5.03 -1.6 262 3 0lOOu 3.62 2,2 A SS, 305 .39-1,2

1o0o 1.95 2. a -36.e9 300 11
loo o.oo 2.55 -42.6 295 4 2:1
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TYPE CB 2 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 4&.888 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 LB. SEC.
DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 3.04 GRAMS SABOT WT. 0.000 GRAMS
rwisr RATE REV,/ 9go IN. PCT. DRAG CHANGE / IDEG. YAWI**2 0.76

RANGE HEIGHT ANGMqfsFALL N E DfVl40 1PETpDRAGM 9LJOULES MECI/ T

0 0.00 00 11.5 116 33 7o 000 ,00 1, 6 3317 00so 0,56 O,.04 if*. 0 012 -095100 1.10 0009 1o.0 016l -771.150 .61 8, 1.03 1000 2063 1.6
L0 0• 9Oiq 9.7 952 2217 -2.0230 2.51 0.24 9.2 902 1968 -2.5300 3.01 0.30 8.5 853 1777 -2.9350 3.41 0.36 7.8 805 1583 -J.3

400 3.77 0-43 7.0 758 1406 3.745 0 - 3.77 4 S 4
8oo 4.,, 8:43 9:8 64

590 4959 4 3.8 629 966 -4.6
600 8*7 sea00 -4.8670 4*04 •59:9 588 846T7500-0.970u ,.,iS 6., -0.9 5 64 s:j:
850 0 .76 Ifo. ss-
850 4.S :3 4 41 :5.550 .25 3 

5.
0 :1 

-5.6[.94 9307100u 274"-.105[N09 -2 320 251 -3.7100 0,00 ,95 -28*9 309 233 -3.0

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 1.12

RANGL HEIGHT TOF ANG OF FALL V ENFRGY DIV)/0(PCT. DRAG)M M SEC MILS M/SEC JOULES H/SEC/PCT

0 0.ou 0.00 8.a 1165 3317 0.0
0 0.00 0.040 8 .1165 3317 0.0so 0.41 0012 30 -0.40 0 .080 0.09 19 28460 -0.9150 1.16 0.14 7.2 1037 2620 -1.3200 1.5 1 0.19 6.8 995 2413 -1.6250 83 0.24 6.2 955 2sid -2.0300 .12 0o.9 S.7 :J:6350 39 0.35 5.0 9665

400 .62 0.40 4.4 838 1105 -3.0450 .82 0.47 3.6 101500 I.98 0.3 05 76 16 -3.6550 30 06 730600 3.18 0. 0.9 696 ID -3.9
700 : 0: 60953.0 0 aI 598 862 -4.8800 2 0.99 -:42 517 114 -498 5 0 1 :69 1 .o 0- .: 85 6 9 4 -900 .36 509 614 -5.1950 -9.7 480 5 2 -5.41000 1.42 1.38 -12.0 453 490 -5.51050 0.7 149 427 -5.6
1100 0000 1:4619 - £ 401 3-5.7
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TYPE Ce 2 CAL IBER 6.50 NM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 6.894 GRAMS PROJ. OIA. 6.S0 MM IMPULSE 0.8 LB. SEC.

nHAG ROAACI. WT. 0.000 GRAMS CHG. WTe 0.50 GRAMS SABOT iT. 0.000 GRAMS

TWIST RATE REV./ 9.5 IN. PCT. URAG CHANGE (DEC* YAWd**2 0.16

RANGE HEIGHr TOF ANG OF FALL ENERGY DOVI /O(PCT. RlAGl
M SEC MILS MIAEC JOULES N/SEC/PCT

0 0.00 0.00 S.4 428 0.0
50 2.60 0 51.5 42 ii"
400 5.06 1.24 48.7 07 S0*
20U52 4072 .33 4 06
255 11.34 0.67 364 3 -0.6l00 13.02 0.82 310.8 324 36L -0.6
350 14.46 0.98 26.9 315 341 -0.6

I)OU L7*26 147 HN4 2 0*

550 lto64 |:84 4o?:ja -0,6
6S0 1 -0.6
700 16.98 2.L8 -14.3 -0.6
750 l6.12 2.36 -21.0 270 250 -0.7
800 14.92 -28.0 265 -0.7

50 qg 3.3 -56.3 20.8O 3.4 5 -66.4 4 2, -0.8

1100 0.00 3.74 -74.9 4 2 1 -0.9

DR~j RUIClI. UT. 0.241 GRAMS PCT. DRAG CNANGE / IDEG. YAWI**2 1.12

RANGE HEIGHr TOF ANG OF FALL V ENERGY IJIV)/D|PCT. ORAGI
M M SEC MILS M/SEC JOULES M/SECIPCt

u O.Ou 0.00 48.6 428 631 0.0
0 0.00 0.00 48.0 .42 61 0.0

Su 2.32 0.12 45.7 4-
100 4.49 0.24 42.6 3 3 530 -0.:
ISO 60'0 0.37 39.2 376 485 -0.5
20U 8.34 0.51 .15.6 361 447 -0.6
250 9.99 0.65 3~6 349 4-0.6
300 11.44 0.80 J1:313 lil -0.6
350 L2.67 ?:g5 2.9 1 372 -0.6
400 13.69 1.0 18.2 3 36-0.5
450 14.46 .26 13.3 43 -0.5
So0 1S.oo .42 6.3 33 332 -0.5
sso 8 3. .e1 309 3J2 -0.5
600 15.0 1 1 :-:62 305 34 -0.,4
650 090 301 306 -0.4
700 ,4.56 .07 32 29 j9' -0.5
7S5 13.78 1.24 :-18.9 9 91 -0.5
800 12.71 2.41 -24.7 191 -0.5
050 11.35 2.58 -30,7 185 -0.6
900 9.70 2.76 -36.8 1 81 7 -0.6
950 7.7t, 2.3 -43.0 J82 264 -0.6
1000 5.49 3.911 -49.4 ~ 71 56 -0.7
1050 2.91 30 27? 48 -0.7
1100 0.0004 :6: 269 240 -0.7
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TYPE CB 2 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CCo

PROJ. WT 6.894 GRAMS PROJ. DIA. 6.50 "M IMPULSE l.2 LU. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 1.03 GRAMS SABOT WT. 0.000 GRAMS

rwsr RAIlE RkLV.l 70 IN. PCT. DRA6 CHANGE / (EG. YAWI**2 0.76

RIjGEk HEIGHT TOF ANG OF FALL eVC ENERQY DIVi/ /IPCI, RAG1
M SEC MILS M/ JOULES M SEC/rCT

0 0.00 0.00 3., 595 1220 0.0
0 00 149 59 0.

50 .3 ,69
100 1?: 9110680 31.4 40 6-0.5

2SO 45 0 296 14 -0.8
0.0 6.16 0 27.6 489 ft3

250 7.46 0. 2S.4 464 742 02
300 8.65 0.59 23.0 440 668 -L.4
350 9.12 0.70 20.3 417 600 -1.6
400 L0.64 0.83 17.3 395 538 -1.8
45U 11:41 0.96 13.9 374 483 -1.9
S00 .0o 10.1 356 431 -1.8
550 124 0 34-1.6
600 1j:.6 :;9153 374 :.

10500 t2.29 a3 N 264 -1.750 L1.76 8 - 3.5 304 119 -1.1
800 10.96 .03 -9.1 -1.0
900 8.54 0 D -l.O
950 6.88 SS5 -37.0 273 .01000 4 91 1:3 -4: o4 -100
1050 2:t h -:1 . -1.2
I100 0.00 569 268 248 -L.0

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / |DEG. YAW)0*2 1.12

RANGE HEI.HT TOF AN( OF FALL V ENERGY I)(V)/DiPCT. DRAG)m M $1EC MIL4 M/sEC JOULES M/ShE/PeT

0 0.00 0.00 29.5 S95 1220 0.0
u 0.00 0.00 29.5 595 1220 0.0

50 :4 8.0 57 -0.2

150 4,01 DO 4,8 52 97L -0.6
Zou 3.18 0.36 ~ 229 511 89ti -0.8
250 6.26 0. f009 492 820 -1.0
300 7.24 19.B 47 ?763 -1.2350 8.10 0.67 16.4 4S3 702 -1.3400 sa85 0.79 13.9 4 4 45

450 9o47 0.90 4A~ 46 191 -11.6500 9.95 3 t 30E 541 -18
550 10.27 4.8 381 495 -1.9

690 10:40 ; 1:2* 3' 4-L9

800 9.08 1. 3 58-9
900 :6 :3-:661 332
950 1.69 2.15 -307 310 322 -1.9

1O00 4.06 2.51 -36.0 306 313 -0.
o0o 6:66 J:17 -41.4 303 306 -0.8
1100 -46.9 299 298 -0.8
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rYPL CA 2 CALIBER 6.so MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 6.894 GRAMS PROJ. DIA. 6,50 MM IMPULSE 2,1 L6. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG, WT. 2.52 GRAMS SABOT WT. 04000 GRAMS

TWIST KATE REV./ 9.7 IN. PCT. DRAG CHANGE / (DEG* YAWI*02 0.76

RANGE HEAGH1 TF[ ANGQf[PALL V N~ D1V)4qj1EjpCjAG)
M NSE MIS /SEC JOUE

0.00 0.0 L 924 943 0.0
50 0.6600
So Oo.. !086 it 81

400 1:28 0 85 -o.7IO 18 ":'i :I7 :190
200 2.44 0033 .t
290 2.7 0.30 1 *19--.6

0ou 3.43 0.37 9.2 722 179.35U 3086 0.44 8,2 691 L64S -202
000 4.2 0.51 14
4!0U 4.0,6 3.0 391 -3.7Sou 4.82 8:O.a61

05 0.01 016 .. 24 24 .

600 5013 0 N5650 .7 :., o. -3.
750 4.96 4P:1:7
s00 4.67 44' It
650 4.3. -1.8 4 -4.99oo 3.79 :.49 :,,:j 8 4-:
950 3.412 !,

LOO0 2.2f :.,S-1.2 14484a

9050 2.1989.4
1100 0.5 .04 - i.37 l -3.9

DRAG R0CR0 wl, 0.241 GRAMS PCTo DAAG CHANGE IDEGo YAW1202 1012

RANGE HEIGHT TOF ANG OF FALL V FNFRGV DIV|/DjPCI. DRAGI
m M SFC MILS M/SEC JOULES M/ EC!PC1

0 O.Ou 0.00 ljol 924 2943 0.0
0 0.00 924 • 02-..0so 1:• : -o11

100118 -015U .49 88:;9.5 12! 1 -008

0ou 1.6u o.3• 1:4 6 2
•SO 2.32 0.40~

3O0U .6d 0.64 6 9 N

300 3.4 04

4 0 3.6 9 *4O0Soo 3o66
850 3Toq

Soo o:*t4 U'
1050 osao4o
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TYPE C8 2 CALIBER 6.50 MM AVERAGE OENS1TY 16.70 GRAMSICC.

PROJ. WT IO.467 GRAMS PROJ. DIA. 6.SO P'M IMPULSE 0.8 LB. SEC.

DRAG ROCR. WTI OOOO GRAMS CHGO WT. 0.28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE , (DEG. YAWS**2 0.16

IRANGE HEA1347T r ANG,?P FALL I ENERGY D(vu/oIPCr. DRAG)
m M5f ILS M/ PC JOUILES N/SEC/PCT

0 6.9 90.00ii;II !'!o0 6909

300 -0.
No0 11,79 4434 -001

5Q 17*2"9 29*4 al 44-0.2
400 18.5 23.0 I8 404 -0.3
45U 19. 5 l .5 6.a 27 39.
59 ~8:49 1: 9*8

ISO : :9 11 -0.6

1100 -002.20

ORAG KCK. WIt. 0.241 GRAMS PCrl DRAG CHANGE I/ OEG. YAW1**2 1.12

R~ANGE HEIGHT OFSE ANG,?F FALL MjC ENERGY D(V)P~?AU

0*06* 0:81 o.3o ItIt
ii) '""° i!I ..156 41 .s(i

III.1))

119 CB-2-1

3 0 5 9 ,



TYPE eB 2 CALINER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wT 10.417 GRAMS PROJ. DIA. C.SO MM IMPULSE I.2 L9, SEC.

DRAG RDCR. W1. 0.000 GRAMS ChG. WT. 0.74 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV,/ I1l? IN. PCT. DRAG CHANGE ( (DEC. YAWI402 0.76

RANGE HEIGHT TOF ANG OF FALI. MIVEC ENERGY DIVI/1IPCT. DRAG)
m M SEC MILS JOULE S C/SECPCT

0 0,00 0,O0 47o7 414 94t 0.60 10,0 012! 47,7 4 4 941 0,
so ,2 0 4d49 sit

100 44 4:,890
IS0 6o37 0.37 3- 4 lei Ho
200 Sol? 0.51 3449 368 707 -0.5
250 <.79 0.65 31.0 3S6 663 -0.6
900 -..22 .79 27,0 346 626 -0.6
000 49.4, 9 o2:| 7 59 :8:640o) 45, 1.09 Isa" o,51
Soo LR. 0 T A CI -o 4.? o.2

630 0.02 0. 4 911 -0.
6 0 :00 -C,

'00 1422 :-4 4 :A:

750 0.636 2a. 4 412 -.

970 7.72 H7-420 IS 4 -0 6
1000 5.47-9 40?

550 0 :9 :8:11

1500 000 3,46 -62,4 -0.6

CRAG R[UCR. Wt, Do241 GRAMS PCta DRAG CHANGE ( DEGo YAWI**2 t612

RANGE HEIGHT TUP ANG OF FALL M/XLC• ENFRGj UIV)/O|Pct, y1AG1
m m SEL MILS JOULES M/ Ec/PC

,t0 0.00 0,0 44,0 4 44• 941 0.0
u 0 *C00 0:008 44,0 41 4 94 . O0:So 2.09 o. 2 4j:1l• •:

00 413.40 o.6 3 p -I50 8 0. 94.9 -0.3

s00 -0.5

i.u . 0-32" -0.4

350 6.0' 2.7 4!4.2 -0 4

4.57 2.95 0,400 :0 1.0 3 442-0.6

120 C12-005

65 3 9 5 -0.5l• l•



TYPE CB 2 CALIBER 6,50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wr 10.467 GRAMS PROJ, DIA, 6,50 MM IMPULSE 2.1 LB, SEC.

• RAG RDCR. WT. 0.000 GRAMS CHG. WT. 1.98 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REVef 1.6 IN. PCTe DRAG CHANGE f IDEG. YAWI$02 O,76

RANGE HEIGHT JOE ANG OF FALL M/VtC ENERGY C(V/fýJPET DRAGI
N M SE MILS OULES M/SE /PCT

0 0:00 0. 20:8 668 2335 0.00 0 08o 668 2335 coo
50 0.99 0.a 9164 2000*

LcO 1.93 O.as 14 8.61 2071 -0.4
150 2.81 0.24 17.1 6o 194? -0.6
200 0.3? s5e8 591 IR30 -0.7
250 4o35 0.40 14*3 573 17l1 -0.9
301) 5.0 0.49 t2.7 555 1612 -1.1
350 5.61 0.59 11.0 537 1511 -1.2
450 6:;"33
500 6.83 0088 5.3 4o 0-1.7
50 ?7.04 0:98 It1 47 10,8

600 0:4945Q
bsu 3 0 ~439' 1010

700 6.98 *-4.4 424 94750 6.70 :4 V 3 409 (76
850 5.69 ,6 T
900 4.94 .83 .3 62.4
950 4.01 .96 -11:1 356 6"4 -2.3

o1o.9 30 -1.8

DRAG RUCIe. WT, 0.241 GRAMS PCT, DRAG CHANGE ( IDEG* YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY 01V)/OiPET. IRAGl
M M SEC MILS M/SEC JOULES M/ SEC/PT

0 0.00 1822 600

O~co 8:88 .2 66 800
100 67 :1 b 6381 2
150 2.42 6., 6,1 00.4

so 3:4 009 -0.7
S00 4.j 04 .-+NeI -0.9
bO 4. :-, 9400 .50 do, *3 -o 5.

s8o : 66.04

0 .• 1:04 .0 5•::60 821 40 1 o-
0 .e41 -60. 46 2 - .

850 39:6~ 4 94
1000 2.841: 9

121 CB-2-21



FJ

TYPE CB 2 CALIBER ?.62 PH AVERAGE DENSITY 1.6O GRAMS/CC,
PROJ. WT 7.851 GRAMS PROJ. DIA. 7.62 MN IMPULSE 0.8 L. SEC.
DRAG RDCR. WT, 0.000 GRAMS CHGo WT. 0.44 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 9.0 IN* PCT. DRAG CHANGE / IDEG. YAW)$*2 0.76 11
RANGE HEIGHT Tlt ANGOMPSFALL M/,tC ENERGU RA VlWq•hEJ'roo 0900 "' 64: 0'o

0 04: 64 .so 3:.08 60.9 0oo:
ISO 11:66 S .44 4 -.
200 8:12 0Rob 3 4 -0.4
2S0 L3.34 0,74 4 3 1 -094
30U . L.29 0O 91 |s 9 32 -005

su 16.90 .00 L. 33 -5 0.5

450 10. :l.sou 0*2.4 ob4 00
550 !0.69 ?0

600 :80

so 9.60 : : -
O00 7.1i

850 11:0 1 ~

900 3.S 18 :I :9::

1.1 000 406 -:1

DRAG RUCR, wT, 0.389 GRAMS PCeT DRAG CHANGE lDIEGs YAW10*2 1,12

RANGEM HEIGHTN OF ANG OF FALL V ENERGY O|V1/D1PCTOCDRAG)p
i MILS M/SEC JOUES FC/T

too 91:0 ,,4e 2.
ISO 7.52 o.,, 44a, 4j 8 -4.
2I 996 0 9

8 C08B2

NOT a-aN,.o a

[~~~ 12 B22

a 4:58

91 4:



TYPL C8 2 CALIBER 7,62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. NT 7.853 GRAMS PROJ. DIA. 7.62 MM IMPULSE 12 LB. SEC.

DRAG RUCR. WT. OO.00 GRAMS CHG, WT. 0.94 GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE REV./ 7.0 IN. PCT. DRAG CHANGE / DEG. YAW)*02 0.76

RANGE HEIGHT 1tO ANti OPFALL V ENERGY DV,/DjPCT.S DRAG)
N I EC MS N/SEC JOULES IEC / PCT

0 0.01 0.00 45*3 53 114 0.0,.8 1:1 :" 91 ::
0 441.4 414 set:L6ISO 0, 0 445 776 -0.9

200 8.0 19:340 6 682:250 9081 8:1 33. 390 S90
300 11.36 0.68 29.f 366 $25 -L.4
350 12.73 0982 25.8 346 471 -1.3400 13..9 0.97 2t.4 331 43U -1.2
45 14.83 1.2 6., 319 3-49.9

N• 5• N, SEC N/SCOULSM/E09C

50 0.0•0 39 -0,9
5 0 9. 2 •'- .

6J 6:40 8:99

o00 8.8 .4 .5 46 86 -009
8§0 6 . .0.9

8:1 -341 90

ll 0 0.00 -466 00

10CC) .4 4.1:
too 0 0:8 :51 1I 149ie7*

ORA•i RDCk. WT, 0M1 GRAMS PC23 DRAG CHANGE IC-EG2 YA-)*2 1,12

RANGE HEIGHT TjF ANGMOf FALLI V ENFRGY O(VI/IDPCT RAG)
MMS CLS MEC JOULLS PSE/C

0, 0• 01:4

9.6 
:1:8

123 11:-2-23



tYPt ca 2 CALIBER 7.62 PM AVERAGE DENSITY 7,50 GRAMS/CC.

PROJ. WT ?.853 GRAMS PROJ. DIA, ?.62 MN IMPULSE 2.1 LB, SEC.

DRAG RDCR.-WT. 0.000 GRAMS CHG. WT, 2.34 GRAMS SABOT WT, 0.000 GRAMS

TWIST RATE REV*/ 8.3 IN, PCT* DRAG CHANGE i iOEG. YAW)@*2 0.76

RANGE HEIGHT TOF ANGNS PALL V OENEIR2 OVA9.FEIACRAG)
M M Sec NL / JOUJLE1

0o 0.00 0;000 .0

00 0.06 0090

150 2e92 0.19 9.
2ou 3.80 0.26 67.5
250 4.64 0.34 16.3 646 L638 -1.8
30u 5.,41 0.42 L5.1 611 1.465 -2.4

1.. 77 1106 -2.4

400 t.20 14-3,480 6.09.liI

S(%.go0 4.73

100 6.00bS 0 7 ° ° i l : s -13 54aID0 ?,O09 -3a4

CRAG RUJCR. wT. 0.389 GRAMS PCT. DRAG CHANGE / bEG. YAWIS*2 1.12

RANGE HEIGHT TUF ANGMOF FALL V ENERGY I.)(V)/DIPCT. DRAG)
M M SEC L M/SEC JOULES /I FC/PCr

0 0. 0 0 0.O0 633 7 0.0
u 0.00 0.00 3 0,050 ai~ *16 :"° :823

4i 4 -0459

6.14 j 1.
•1 000

124 so "
O0 6,&04-.

4o45

124 CB-2-24



TYPE £B 2 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. Wt 1,.075 GRAMS PROJ. DIA. 7.62 MM INMULSE 0.8 LB. SEC.

kRA( RUCR. WT. 0.000 GRAMS CHG. WT. 0.27 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE ( DEG. YAW)042 0.76

RANGE HEIGHT TOP ANG O FALL V ENERGY D(VI401PET DRAG)
M N SEC MIs M/SE JOULES /ISE/POCT

Io8 o.8425 8:00 0.61.0 45 -o
300 i?.70  0,88 48.0 2 f 4 -0.2

0 0 0 07 4L.2 270 :03 -0.2
350 19.74 .25 34.2 266 392

1. L.5 I44 21.1 262 381 -0.354 -0.4:04 1

.64 :8:1

100 11:8 *75* 46-0
30 aB 00 1.227 0 -0.2

950 119o7 8625 34o2 269-0.3

4SO 25, 14407146 361 -0,4

Soo:J1 -3.6 4 -o.4
0,,1 64 T:3 :8:A

0 21.25 s 4 9,0 -. -•8•~ 3., 4 -,.005•i
1100 0.000 41 -96:8 -.

DRAG RDCR. WT4 0.389 GRAMS PCT* ORAU CHANGE (DIEG* YAWI*$2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/1PCFT. 0RAG)
M M SEC MILS M/SfC JOULLS MISEC/PCT

960 0 96 465 -000 .00 9 91 415 s
*s.o 94 4 4

0 4.6 02 49s a 0

4 0 4
o..r, 0: -

8 .8: :4.
030

8 : 2;:,-o.7.e 4 ~ : 96

12S-

-1 : i .m 0 0i m



TYPL CR 2 CALIBER 1.6Z MM AVERAGE DENSITY 11.00 GRAMSICC.
PROJ. Wd 11.075 GRAMS PROJ. DIA. 7.62 14M IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG, WT, O*TO GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV*/ 10.9 IN, PCl. DRAG CHANGE f DEGO YAAWI*)2 0.76

RNGE HEIGHT ANG SPPL NER[I DIV)AqijGlAC~lAGl
N N I~~AN.M FLS 04/KEC OULti ~ aL/~

0 0.00 0.00 54.7 405 908 0.0° i ° liii INII0 0 05 0 48o0 4 -0e3
1.50 7. 12; O. 40 44.1 354 694 -0.4
20U 9.39 0.54 40.0 J42 646 -0.s
250 11.25 0.69 35.6 31 607 -0.5
300 12.88 0 09 4 -0.5
3*u :80 9*.9 -0.s400 S.4 s16 .8
4 0•8 :36.f :

sso° tt:19 e66 e 8
q 08 0 6 9 

2090 9?,:6.9:,4 i :0:66
9• 0 108: 

1oo

DRAG RDCR, wT, 00389 GRAMS PCT, DRAG CHANGE / IDEG YAW)$*2 1.12

RANGE HEIGHT TOF ANGM• •FALL JVC ENERGY U E V)/qjPtC. DRAW)
m M SkC L iS M/iE JOUL M, rC/PCT

000 .00 49:6 40 906000 4I0

8.42 -,0 l.4 I

0 4 56
3g oo ,":111

I§' 4.f "-44.84 00 4:295

Io ["u 099 430

126 CB-2-26
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TYPE CR 2 CALIBER ?.62 MM AVERAGE DENSITY 11.O0 GRAMS/CC.

PROJ. WT 11@075 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG RUCR, iT. 0.000 GRAMS CHG. MT. 1.91 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV,/ 8,1 IN, PCT. DRAG CHANGE / IDEG. YAWI*2 0.76

RANGE HEIGHI ITQ AN?[,FALL MI E J ENERGY DCV,/OIPCT. DRAG)
N N4 lit NS JOUL ES ~ /3EC/PCT

0 0.00 0.60 27.4 638 2254 0.0
0 0.0 27.4 631 2254 0:0

s.01 2062 -0

1,4 .34 654 1627 .250 3.76 0443 -O, 2

300 67.9 0.53 1709 498 1372 -1.3

qieI -i

• •:8:

OI4AG ROCR,. MT. 0.3U9 GI4AMS PCT, DRAG CHANGE / IDEG., YAWI**¢2 1.1|2

RANGE/, HEIGHTM IO ANG OF FALLL V••E ENFRGY 0EV) /QIPCT.O/S/CIRAGI
N IL /5C JOULES /CPC

63 4 0.0

S° -- ".'

127 CB-2-27



TYPE CS 2 CALIBER4 7.62 NM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wT 16.813 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LG* SEC.hi DRAG RDCR. WiT, 0.000 GRAMS Cma. bit. 0.31 GRaMS SASOT biT. 0.000 GRAMS
TWIST RATE NA PCi. DRAG CHANCE / 10E0. YAW1002 0.76

RAN GE HEAGHT TOP ANG OP PALL MIEC N&RGY 0I1qPTC0G
M EcLSAC JOULE 5

00 eal 0.46 8.9 100*
15 2 0.69 1:3 1

3~CI 21.3209 361 (.

40 .9 11 114 -0.

58 0 *9 :8:

?5 :8 .0 100:8818 8:9
4.bH WS 41: 4

DRA RUL~s W7 039 RM CoDA HNF(FsYW0211
RAGE HtG1 TO IU?,FL C: ENR2 D( IA1 II )

bt .6 SEMXE JU E/

0' 0000; 0.00:
0 000 1 11,1:1 .188:j

u 084eCB-2:61



a
TYPE CS 2 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wT 16.813 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT* 0.41 GRAMS SABOT Wi. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEC. YAW1*0Z 0.76

RANGk HEIGHT TOF ANGMQF FALL VLENERGY DIV)/DIPET. DRAGI
m M SEC LtS M/SEC JOUL S M/SE /PCT

0 0.00 0.00 74.0 294 727 0.0

0 0 074.0 94 Ht0.0
so 9.,9 6I~ P o 0o00o

100 6.69 65: 2846 45 -0.1150 9,60 055 6. 284 680 -0-1
?Ou 12.20 0.70 49.8 291 866 -0.1250 14.49 0. 81: 43*4 2 9 63-.

Iio 1i3°il
300 ;6.47 3.0 069 61 -0*2

.94 4 -

,0 9 o.3 4•

0 -04-

:• 0 :! 0"- 0. :8*gt)•o :49o |44 , -.
S100 0:00 -84:9132 -00

rDRAG RUC•e WIT, 0,389 GRAMS PCf* DRAG; CHANGE i (OEGe YAW1*02 1.12

AANGL HFIGHT. sTO° A"°JF~SFLL ,/,EC E.rRGo s DWoiv,,E|, OORAGI

m•l M! SEC L-oL L/C

u~ tojf 6j 6I

0- 4

129 C:6-2-29
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TYPE CS 2 CALIBER 7.62 MM AVERAGE DENSITY 160.70 GRAMS/CC.

PROJ. WT 16,813 GRAMS PROJ. DIA. 1.62 MM IMPULSE 2.1 LB. SEC.
ORAG RUCR. wT. 0.000 GRAMS CHG. WT. 1.41 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE REV./ 13.9 IN. PCT. DRAG CHANGE / IDEG. YAWISI 0.?6

RANGE HEIGHT SIE ANGM,?[sALL M"'EC SOE[21 "'V•4qPETCVlAGl

0 0000 0.60 41:j44 111
50 ?:96 :6 4

1600 3.19. -
150 .,48 0.35 3 4 1. 448
200 7.o4 0.47 30:1 401 L36S -5250 R.44 O.5q 26.9 39 lZ79 -0s6
30U 68 060 23.57Q
350 .7 l I9

40 8.48 0.

s,• 0 iL

1:, 1: 19 08

DRAU RUCR, wi., O,•Rq GRAMS PCT. DRAG CHANGE / (DEC. YAW)**! 1.12,

•tAN G.W HEIGHT TOF ANG OF FA L m V c N R Y D V IO P T R GM M SEC MI41 AL MAOLS EC IL PCT.~aG
S :8:8

9 0 1.• 45546

.4Hi 
Iii

5.0

..,,, -!i :•i
8.jAS

-0.

10 98 3 . - -

4RGRC.m. 0 .18 GRAM PCTt. DACHNE ID. -QI*2 it

0- 4

130 :043-



Ii

Lt

OWN -4.96 •

ALL DIMENSIONS ARE IN CALIBERS

Axial Radius of Gyration & 0.332 Cal. Wetted Area * 12.01 Cal. 2Transverse Radius of Gyration a 1.11 Cal. Volume •2.64 Cal.b 3

Center of Mas (Nose) * 3.21 Cal. Length * 4.96 Cal.

N ,C CDC o CM

.40 .225 .090 1.98 1.76 2.87

.80 .213 .078 1.98 1.74 2.92

.90 .224 .079 2.02 1.70 3.05

.9 * .240 .085 2.04 1.67 3.15

1.00 .315 .129 2.09 1.68 3.20

1.0* .385 .165 2.16 1.72 3.21

1.10 " .406 .186 2.22 1.75 3.22

1.5 .3S7 .201 .15S .061 .09S 2.67 2.10 2.97

2.0 .298 .156 .142 .053 .088 2.95 2.30 2. 3

2.5 .252 .121 .131 .048 .084 3.12 2.42 2.45

3.0 .220 .096 .lJ4 .043 .081 3.18 2.47 2..,6

3.5 .195 .078 .117 .035 .079 3.16 2.48 2.33

4.0* .174 .060 .114 .034 ,080 3.18 2.48 2.33

4.5* .158 .047 .111 .029 .082 3.18 2.48 2.33

CD0 2 (Mach - 2.5) - 6.75

Estimated data

131 CB-3-1
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d

rypi CB 3 CALIBER SOS. PM AVERAGE UENSITY 7.80 GRAMS/CC.

PROJ. ýt J.534 GRAMS PROJ. DIA. S.56 MM IMPULSE 0.8 LS. SEC.

DRAG RDCR, WT. 0.000 GRAMS CHG. WT. 0.61 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 7.4 IN. PCT. DRAG CHANGE / IDEG. YAW1I$2 0.B A

RANGE HEIGHT fr ANGP ALL, V ENERGY DovI
o ?FFALoL3. , ,,• 4qj130o 1Aolic /SEC JOULESF

0 0.00 0.00 349 0.0

50 1.69 080? 339 693 84?
o00 3.33 0.14 650 746 :8:8

150 4.91 0.22 3 :6 608 654 -1.2
200 6.43 0.3ý 30.1 567 569 -1.6
250 7.87 0.4 28.4 528 492 -10
300 9.22 o.so 26.5 489 423 -2.3
350 10.47 0.61 24.3 453 362 -2.6
400 1t.6O 0.12 21.6 418 30d -2.6
450 5.9 o.bs 18.5 384 261 -3.0
S00 13.42 0.98 1s.8 354 21 -3.1
55U L4.05 1.13 10.5 331 t 3 -2.6
600 14.45 1.28 5.7 14 174

0so 14.60 4:5 084 99
70U l4.49 1:62 -505 16
750 L4.07 1.80 -11.9 273 132 -1.9100o ,,.,, 2.2 -,4.1 X _.
600, 13.3? 1.98 -l8s8 361, 1* -2.0850 12.22 -26.5 s0 , -2.0
900 10672 8 -34s9 239 -2.0950 8.79 *6 0 -44.0 28 92 -2.00
1050 3.48 3.06 -6S.0 -2.7:311100 0.00 3*30 -77,0 200 70 -201

DRAG RDCR. wT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENFRGY DIV)/D(PCT. DRAG)
m M SEC MILS m/SEC JOULES m/SEC/PCT

0 0.00 0.00 16.9 736 957 0.0
0 0.00 0.00 16.9 736 957 0.0

so 0.81 0.07 16.0 715 902 -0.2
100 1.57 0.14 15.0 694 849 -0.4
150 20,8 0.21 13.9 674 199 -0.6
200 2.93 0.29 12.8 654 752 -0.8
250 3.53 0.37 [ý:5 6?5 706 :1.0
300 4*.07 0.45 6: 5 66 1
350 4.54 0.53 8.9 596 612 -1.3
40U 4.95 0.61 9.4 577 583 -1.5
450 5.28 0.70 5.9 559 A
S00 5.53 0.79 4.2 541 512 :8
550 5.10 0.89 2.5 54 47 -1.9
600 5.18 0.98 0.6 5,7 447 :2.0
6SO 5.76 1.8 -1.4 490 418 -2.2
7ou 5.65 1.19 -3.6 473 389
750 5.42 '30 -5.9 457 362
S0o 5.08 .41 _-1:4 441 336 -2.6850 4.61 .,52 -1.0 425 3_ -. 7
9uu 4.01 1.64 -13.9 409 -2.8
950 3.26 1.77 -1..0 393 6 -2.9

1000 2.o3 1.90 -20.4 378 246 -3.0
1050 L.27 2.03 -24.0 364 221 :3:6
10ou 0.00 2.17 -27.9 351 211
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TYPE CS 3 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.534 GRAMS PROJ. DIA. 5.56 MO IMPULSE 1.2 L6. SEC.

DRAG ROCR, WT. 0*000 GRAMS CHG. iT. LS3 GRAMS SABOT vT. 0.000 GRAMS

TWIST RATE REY9/ ?.0 IN. PCTs DRAG CHANOF f IDEG, YAW14*2 0.81

KANGo& -HEIGHT Of ANG.OFFALL. MY ENF"GY O(VIDIP T--RAG,
M I EC MLS MSEC JOUJLES M/SEC/~

[0 0.00 0.00 1609 999 1763 0.0

0 ::6:8 906 1450 -0.9

ISO 3:6 15.2 860 1301 :1:400 4o 05, 114.1,
50 N~8 008 : 1 2: 131 -2.?

300 4.4% 0.35 12.8 726 932 -2.6
35u 5.05 0.42 ilea 683 R24 -3.0
400 5.b1 0.50 10.6 641 725 -3.4
450 6.I1 0.58 9.3 599 634 -3.7
500 6.53 0.61 7.8 559 551 -4.1
550 68 7 0.76 6.1 519 476 -4.3
600 7.1J 0.86 4.1 4 1 409 -4.6

650 7 8 ~0.97 45 30:.,00 T.3t 1.os -t:0141 97• 4m•.-9
750 7.19 -4.2
800 60.90 Bo 348 214 -4.9
850 6.41 50 -12o4 327 9:
950 4?.7' 82 2 " -20

1000 3-4 .998
1050 1o89 N? -3592 271 30 -2.7
i100 0.00 2.36 -42,4 259 g19 -2.7

DRAG fDCRC. wTi OoS1 GRAMS PCT. DRAG CHANGE ( DEG. YAW)I**Z 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)IDIPCT. DRAG)
N M SEC MILS M/SEC JOULLS M/SEC/PCT

0 0.00 0.00 8.6 999 1763 0.0
0 0.00 .00 8.6 999 1763 0.0

50 0.41 .05 90 1612 -0.3
1OU 0.79 10.o 94: 1564 -0.5
150 1.15 0..6 ?00 922 500 -0.7
200 1.48 0.21 6.4 898 t419 -1.0
250 1.71 0.27 5.7 813 1343 -1.2
300 2.04 0.33 5.0 850 1270 -L.4
350 2.27 0.39 4.3 26 1200 -1.6
400 2.47 0.45 3.6 803 1133 -1.8
450 o63 0. 2.8 71 69 -2.0
500 :75 0,5T 10 -12.2
550 .83 0.64 10 137 950 -2.4600 2*86 0071 001 715 891) -2o6

fll66 653 74 -3.0

800 2.48 1.01 -4..t 634 699 -3.2
850 g25 AlA 66 -3.3
900 f194, 1? 1:0 °95 615 -3.4
950 1.57 1.26 -8.4 576 576 -3.6
1000 1.13 34 -10.0 558 540 -1.7
1050 0.61 144 -11.6 540 050 -:3.
1100 0.0o0 1.53 -13.4 523 472 -3.9
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TYPL CB 3 CAI IRER 5.56 Mm AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. wt 3,534 GRAMS PROJ, DIA, 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 3.57 GRAMS SABOT WT. 0.000 GRAMS
rwIST RATE REV./ T.8 IN. PCT. DRAG CHANGE I (DIG. YAWI**2 0.81

RANGE HEIGHT SOF ANG 0 FALL ENERGO DIVI/QPGQAG
NNSEC 141 S /E JOUL E5 N UICv

0 0.00 0.00 6.3 1384 3385 0.0
0 0.00 0.00 6.3 1384 3365 0.0

50 0.30 0.04 6-1. 334 344 -4.110%) 0.60 0.08 SOS 1284 291.4 -L.0
150 08 0.1 - 5.5 1235 -1.5
2 00 1.313 016 5.1 186 2484 -2.0
2su 1.38 0.20 4.7 1137 2284 -2.4
300 1.60 0.24 4.3 1089 2094 -2.0
350 L.80 0.29 3.9 1041 3125 -3.3
100 0o39 0.9 9 394 11 -046

550 0.38 0.03. 1178 25 -e0.

700 2o.4 019 8.0 1Zl 2 -1.2
750 2.94 0.1977 -1.8 6 2a49
800 2.30 02.4 -3*0 636 715 -6,8
uso 2.03 -463 09. -f.6
5OU 0069 -5.8 554 5 -17.4

0.4 69-3.0

0950 1.58 1.10 -?.S-" 5171
6500 136 20. -. 6 40 40254 -7.7

150 0.6 0.6 63 -12.0 40 344 -3.9
100 0.00 0.41 -24.27 42 290

DRAG RUCRe WT. 0,151 GRAMS PCTo DRAG CHANGE /(OEG, YAWIe*2 1,57

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCTo DRAG)
M M SEC MILS M/SEC JOULES M/SECIPCT

5 0.00 0.00 472 1384 3385 000
0 O.ou 0.00 4.2 1384 3385 060

50 0.20 0.04 3-. 832 3215 -0.3
100 0.239 007 3.6 1319 3081 -0.61,o 0o56 o0 3.4 jJ81 2925 -0.9
20o 0.72 783.0 2784 -1.2
25L 0,86 0019 2__ 1226 2649300 0 99 0.23 1418

45U NO2 7 036 3N 4-2.6
Soo 1.32 0.41 :8I12 -2.855o 1:11 o.46 o,4 4 -390
600 7 0.50 -0.1 1027 1.6-3.2
650 1.36 0.55 -Oo6 1000 1754 -3.5l0o lo32 0.60 :1:l 974 M2 -@

75 *6 06 694R -.
ADO0 1.18 00?1 -22 923 1490 :4.850 1.,0 0.76 9:8 8,4o 0,.A
900 0.92 0082 :1418?4 1313 -4,4
950 0,74 0,88 -4,1 850 1160 -4,6,ooo 0953 0*9 °4eS 62 "0-1050 0.20 :8 -5". 6 -40

10 0006 -6.4 ?a-5,00
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TYPF Ch 3 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. wT 4.984 GRAMS PROJ. OIA, 5m56 "M IMPULSE 0.1 LB. SEC.

DRAG ROCR9,WTe 0.000 GRAMS CHG. Wr. 0.65 GRAMS SAROT WT, 0,000 GRAMS

TWIST RATE MEV./ 6.4 IN. l'CT, DRAG CHANGE / (DEG. YAW)0*2 0.81

RANGe HEIGHT TOF ANG OF FALL V ENERGY U(V)/C PCT.CVRAG)M M SEC MILS M/SEC JOULES M/ EC/

0 0.00 0.00 42.1 55T 773 0.0
0 0.00 0.00 48:1 55 773 000
.202 .09 4 4529 697 -0.

500 15.28 81.3 38.5 513 6274 -1.2

150 5.84 8.52 26.4 33 28 -1.3 8
700 7.53 .40 34.0 449 503 -1.3
25u 9.14 0.5. 31.4 424 448 -1.2
700 10.62 0.64 28- 5 400 299 -1.4
950 !1194 0,77 25.2 377 !54 -1.6
000 63.29 30 -54. 635 315 -1.5450 l4.o4 T:05 1+: 338 24 e6:

6?Q 15.54 152 2.5 303 2p -1.0L'

700 15.23 1.*86 -9.2 2 0 -1,3
750 14,63 2304 -15.6 275 18d -1.48O0 2f :20: 16 176-1.
900 1o.78 s6+ -3,.5 ts o950 a.7!) 1.82 -45.8 242 146 -1.5
1000 6s29 .03 -54.6 234 137 -L.51050 1.30 1.:24,. :1aO27 126 -1.6
1100 0.00 3.47 -74.0 220 )20 -L.6

DRAG RUCH. WT. 0o151 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 1.57
RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCt. DRAG)

M M SEC MILS N/SEC JOULES M/ FC/PCT

0 0.00 0.00 26.1 557 u73 00.
0 0.00 0.00 26.1 557 773 0.0

tO0 2.40 O,.; 2. 532 704
150 3s4T 0.28 2009 silo 672 -0.4
200 4.45 0,38 1900 508 641 -0,5
250 5.33 Q.4U ,7.0 496 61L -0.6300 6:A2 0.58 14.9 484 5 2 -0*7
350 6.0 0.68 12.8 473 553 -0.8
400 7.37 0.79 10.5 461 526
450 7:.3 0.90 450 0 -5.0
500 8. ? 1.01 438 474
550 8e38 1.13 2.9 427 40 1
600 8.45 1.25 0.0 416 46 -1.3
650 8.39 .37 -2.9 405 403 :1:4
700 8.17 ,49 -6.1 394 381 5
750 7.80 _-9.4 383 360 -1.6
800 7.26 -1.28 373 340 -1.7
850 6.55 .89 -L6.5 363 322 ?
900 5.65 0.03 -20.4 354 306 -1:7
950 4.55 2.17 -- 4.5 346 292 -1.6

LO000 3 32 -28. 339 280 -1.5lo so :.14' .47 - 33.2 33 270o:1:4
1100• A.00 1.62 -37e8 30 26L 2
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TYPF CR 3 CALIBER 5.5b MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 40984 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. Wl. 0.000 GRAMS CMG. WT. 1.26 GAAMS SABOT WT. 0.000 GRAMS

TWIST R.&TE REV./ 8.9 IN, PCT, DRAG CHANGE I IDEG. YAW)**2 0.81

P:ANGE HEIGHT TOF ANGMOFSFALL M/V ENERGY IDY) /0(PCT, DRAG)Sm SEC LS SC JOULES EC/

0 0.00 0.00 21:4 773

0V 0 18 14:4 2 I 1li0.o3 19.6509 1:086. 0

0.72199504

500 2.02 0.2 7.8 480 5o4 -2.7

5N0 8.06 . 866h193 5.0 45
600 3852 .0' 2. 4, 650 101

250 4.68, 0.36 16.2 620,o ::300 S.4.4, 0.44 14,.9 S91 8:• 1 -L.?
350 6.14 0.13 13.4 562 088 -2,0
400 6.76 126Z -3.27 334 43 -2.2
450 7.?4 0.42 9.9 507 640 -235
1100 0.013 062 7.3 410 514 -2o7S50 8.06 093 5.S 4 4 514 -2*9

600 8.11 0 - 09 1

650 8e35 1 :,. 4J9 4 9 :3.0
3016 2:.370 ed 121 -3e2 38 3 :3.3

75 8442 -6.8 3S9 31'3,4
800 76*2 *1 34 90 :3.

900 6.11 87e :10.2 3tS 48 -2.3
950O 5,00 1.03 -25e4 78301 | l2?"8 -2.1

1000 3.62 2.20 -31.0 9 ? -2
1050 1.96 2.-3 -36s911.00 0,00 2955 -43,3 17fl-260

DRAG RUCR. WT, 0.151 GRAMS PCT, URAG CHANGE / (DEG. YAW)*02 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/DfPCT. DRAG)
M M SEC MILS v/SFC JOULES I-/SEC/PCT

0 0.00 0.00 12.d 773 1489 0.0
u 0.00 0.00 lm .8 773 1489 0.

50 0.61 0.07 7 4"q -0o.
100 1.17 0.13 L91 742 3 0 -0.3
ISO 1.69 0.20 10.1 127 1314 -0.9
200 7.11 0.27 9.2 714 i -o.5
250 2.60 0.34 8.2 69 -0.7
300 2.97 0.41 7.1 683 16 -0.9
350 3.30 0.49 6.0 668 1107 -1.0
400 1.57 0.56 4.9 654 1060 -1.1
4SO 3.78 0.64 3.7 640 to14 -1.3
500 3.93 0.72 2.4 626 970 -1.4
5.• 4.03 0.00 1.t 612 921
600 4.05 0.88 -0 59 896 -1.6
650 4.01 097 -6 84? -L.7750 3.71 809
700 3.90 1.0 4 :4:1 560 199
8oo 3.45 1.23 -6.3 547 73i -2.0
85o 3. 32. -8.0 535 :
900 2.61 1.42 -9.8 522 670
950 2.15 1.52 -11.7 510 639 -21

1000 1.53 1.62 -13.7 498 609 -2.4
1050 02 .72 -5.7 486 579 -2.5
1100 0.00 1.82 17.9 475 551 -2.6
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TYPE CS 3 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. Wr 4.984 G2AMS PROJ. DIA. 5.56 PM IMPULSE 2.L LB. SEC.

DRAG RUCR., ,r 0.000 GRAMS CHG. WT. 3.01 GRAMS SABOT WT. 0.000 GRAMS

TWIST KATE REV*/ 9.3 IN. PCT. DRAG CHANGE (DEG. YAW)**2 0.81

RANGE HEIGHT t ANGMOF FALL V ENFyGI O(V)/,fPCro DRAG)
SE MILS N/SEC JOULE SM/ EC/PCT

0 0.00 0.00 1.4 1151 30t 0.0
1.1 00117 38j -0.3

0o 0.36 :81 115 1[ 3 -0.3
100 0.69 .09 6o6 082 2920 -0.7
150 too 914 6 1049 2740-:1.0200 1.30 o.9 . 1015 2567 :1250 1.47 o.R4 5.2 982 2402 -300 1.82 0.29 4.7 949 2242 -2.0
350 2.04 0.34 4.1 916 2089 23
40U 2.23 0.40 3.5 883 1943 -2.6
450 ?a391 8410
5001671 ::
550 2.60 ,58 i.3 787 1544

6 2.66 076 -0.4 23 8 -4.1
700 2.62 076 -194 694 12 -43
75U 2.53 s85 -2.5 664 1097 :4.6
800 .39 .93 -3.7 634 1001 e
850 f.18 01 -5.0 604 910 -Soo
900 1.91 1 -6.4 57t 825 -5.3
950 0.,7 8 -8.0 547 745 -5.4

5000 .14 9 549 672 -5.6
1050 0.62 J1.8 1: 492 603 -5.8
1100 0.00 148 466 541 -5.9

DRAG RDCR. WTY 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.57

RANGL HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS M/SEC JOUL1S M/SEC/PCT

0 0.00 0.00 5.5 1151 330L 0.0
O O.O0 0.00 5.5 51 3301 3.010 o6 0.04 5. 1131 31a5 )8.
0 00.5U 0.09 4*.I 31 -0.4

ISO 0*72 O.13 4.J 109 2961 -0.6
200 0.92 0.18 3.8 1071 2854 -0.8
250 1.10 0.23 3.4 1052 2751 -1.0
300 1,25 0.28 2.9 1033 5-
350 1.39 0.32 2.5 1014 552 •1,:3
400 1,50 0,31 2.0 995 2458 -1.5
450 1.59 0.42 1.4 977 2366 :J:7
Soo 1.65 0.48 0.9 958 2277 a
550 1.68 0.53 0.4 940 2191 -2.0
600 1.69 0.58 -0.2 922 2108 -2.1
650 t.67 0.64 -0.8 905 1027 .1
700 1.62 0.6987 f944
750 1.4 0.759 870 1873 -2.6
800 1.43 0.81 -2.8 853 1RO0 -2.7
850 1,2d 0.87 -3.5 837 1?29 -2.8900 101 0.93 -4.2 820 1660 -3.0
950 0.:88 0,99 -4o9 804 1594 -3.1

1000 0,63 !05 -5.7 788 1529 -3e2
050o 0.33 1,012 -6o6 72 1467 -3o4
1100 0000 1.18 -794 ;56 1407 -3.5
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TYPE CB 3 CALIBER S.56 MN AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 7.5%S GRAMS PROJ. DIA. 5.56 MM IMPULSE 096 LN. SV:C.

CRAG ROCR. wr. 0eooo GRAMS CHG. WT. 0.46 GRAMS SABOT WT, 0.000 GRAMS j
TWIST RATE REV./ 9.8 IN, PCTe DRAG CHANSE I 106G. YAW19*2 0681

RANGE HLIGHT TOF ANG OF FALL V ENERGY D(V1/DIPEcTýCRAGI14 M SEC NILS MS JOULE M/ECI

0 0•.00 0000 s5.9 398 599 0.0

0 0.00 550. 38 599 0.so 2.67 :I526381 5 0

t0o sel8 S. 6 22.010 36 51 -0.3
Isu 7.49 0.40 492 3549
zo0 9.8.t 1.64 41. 342 443 -084
250 lI.52 0,69 36.7 332 W :0.5
30- 13.21 6s 6:0 -4;0
350 14.: NO8 2- 2 3 * -o05400 15:88 t:% 22.0 3 9 361 -0.6

450 6.83 H ,6. 302 346 ::500 17.51s 1 96 331

700 11*335 A -i3.8 7 -0.O

76.74 - 007 266 68 -0.0
850 13.74 °7 -35. 46 -009
v00 11682 1.9,; :43*3 so36

1000 6.a76 ~ t -61oo 40 7 -1.o
1050 3*61i -6d*9 135 9-101

0.00 0,00 3.80 -78.t 230 200 -1.1

DRAG RUCR. hTe 0.151 GRAMS PCT. DRAG CHANGE I (QEG. YAW)*•2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/C(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SFC/PCT

0 0.00 0.00 44.1 398 599 0.0
O 0.00 0.00 44-t1 398 599 0.00

50 2.09 0.13 40.9 391 578 -0
100 4.02 0.26 317.b 384 67 -384
ISO 5.78 0.39 34.2 377 56 -o.3
200 7.37 0.52 0o.6 370 51? -0.3
250 8.78 o.t 6.e9 3 498 -0.3
300 O.01 0.80 3.0 361 -0.4
350 1104 0.94 1901 3 462S

550 13.15 1:.2 2.0 334 4 2 -0.4
4:5 330 -0s :8:4

7Soo 1174 3.3 385 -0.4
o Oel4 7 -0 4 9379 -0.4

950 6.59 2 -36.7 :1l 4 -0.5
1000 4.a3 2.93 -41.9 309 3 -0.5lo~o 463 2.o3 -41:9 309 354 -0.5
1050 2.44 3.09 -47. 04 32 -0.6
1100 0.00 3.26 -52. 1 Ds -0.7
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TYPE CS 3 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ, MT 7.567 GRAMS PROJ. CIA. 5.56 MM IMPULSE 1.2 La. SEC.

DRAG RUGR. wr, 0000 GRAMS GCb, W16 0.91 GRAMS SABOT N1. 0.000 GRAMS

TWIST RATE REV*/ 10.3 IN. PCT. DRAG CHANGE / IDEG. YAWI**2 0.81

RANGE HEIGHT F AN3,0 PALL V ENERGY DIVI 0jPCT.9 RAG1h M SNiC JOULES EC/
o 0o 8:08 1 5 3"058 191 .89 38o.' Moj7:0100 3.02 o.0 2Q9 5 5 1o05 -o

0 3.039 08:9 27.0 498 937 -0.5200 5.67 0.39 24.9 480 872 -0,7
250 6o84 0.49 22o? 463 at0 -0.9
300 7.90 0.60 20.2 446 fS2 -1.0
350 8O83 OO 17. 429 698 :1.1
400 9.63 03$3 62r -1.3
450 61068 0.96. 296 3 -163
So ,0.79 .6 : 3.1 5-38. 8290
""520 11 11 A2 -49 3

10-2 -1.3

DRGRLC0 T 0.51 G3M9C7 RG HNE OG -AI* 1.53

*SU. 32 41 4

800 9.BO 196 -17.0 3 6 3679t~

8.0 838 -89 36900 7.64 19 -21.4' 303 346 -1.2
950 6.16 2,45 -33.0 296 332 1.3

Loo 2.3`844o9 94 31508
1100 0.00 2.93 -51. 0?8 292 -10.3

DRAG RUCR. WT. 0.151 GRAMS PCT. DRAG CHANGE /IDEG. YAW)*02 1.57?

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/DjPET, DRAG)
m M SEC M4ILS M/SEC JOULES M/:E /PCT •

s50 1.:6 0.1 21 544 -0.4

'o0 3.00 Us7.8 52 -0.8

550 6.2.00 19.1 463 8104:
600 6.4 19 -09O58 78 -0.9

200 36.83 043? 159 520 1019 -0.3
250 4.56 0.473. 141 5L2 -04300 52 0.57 2l S04 991-o.,
350 6.63 O.42 10-. 496 927 -0.5

400 6.81 0065 -11. 428 08860
850 6,5.2 76 -1.9 481 6621

O 4.6819 6 43 639
550 6.92 .01 97 406 614:
600 694 2.19 -009 458 787 -0.9
10 0 0.00 

-33 41 Ili 
11

T0 6.63 -sea 44' +
750 1328 - 43 0

1oo at 1.65 -1101 428 686 -1 C850 So20 .76 -3.9 j62900 4.46 1.88 -16.7 4 639 ::
950 3.57 201 -907 406 6161000 2.54 :.13 -12*8 399 9_ f411100,o 0000 134 |: :A•:03• 38 ,,I 1P:5:5
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TYPE C8 3 CALIBER S.6 MM AVERAGE DENSITY 16.10 GRAMSICC.

PROJ. WT 7.567 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG RDCRo., WT. 0.000 GAMS CHG. WT. 2.39 GRAMS SASOT WT. 0.000 GRAMS
TWIST RATE REV./ 11.2 IN. PCT. DRAG CHANGE / IDEG. YAWI**2 0.81

RAGE HEIGHT IF ANGMW SrAL , EN.Gj DIV,491P 'M ILSME JOU ESE/Av

0 0.00 0 -.00 11:63311 0.
0 0.00 0.000 56 281 -o.0

s50.06 06 -0.2

200 .09 0.24 8.6 78 0 -0.8
250 2e39 0.31 7.7 757 H170 -1.0
300 i.76 0.38 6.8 737 2054 -1.2
350 3.07 0.45 5.9 716 1942 -1.4

334 4.96 6 4::6
500 3.72
550 6: 4 37 5 4 o600 3,.56 8:9 •: ],o, -:t:
600 J.88 0.82 -2.3650 3.o6 0.90 a -,i2.5
700 3.7 0.99 -2.5 579 -2.7
750 3.62 1.08s -4. 560 f27 -2.8
80(,o 3.39 1 ""1 541 110 -3"850 3.1 1.26 51
900 2.66 .36 -9.4 505 66-90 2.16 1.46 8 90A -3.0
1000 1.55 56 :13s6 470 837 -3.5
1050 0.84 1.67 -15.9 25; 78
1100 0.00 178 184372 3::

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE WDEG. YAW10*2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
M M SEC MILS MISEC JOULES M/SEC/PCT

0 0.00 0.00 9.0 862 2811 0.0

0 0.00 0.00 9.0 862 2811 0.050 0.42 o:o• 8o3 856 R19• -o0
100 0.81 0.0 1 ."8 685O0 0.42 0.12 .
IS0 1.17 0.18 6.9 829 2598 -0.3
200 1.49 0.24 6.2 at8 530 -0.4
25U 1.78 0.30 5.4 8a p 464 -0.5
300 2.03 0.36 4.6 791 2398 -0.6
350 2.23 43 3.8 787 335 -0.7
400 2.41 8:49 3.0 776 72 068
4SO0 2.54 S.6 :.:
500 2.62 :f1:79
550 2.64 93 1-.
600 2o., .895 -25 13 -1.
650 2.63 08 -1.4
800 2o52 1.03 -4.4 b66 -1.6
750 2.40 0.96 -3e4 716 10 -1.4
850 1.98 1. -5.4 686 :f L.6900 1.7O0 i: -6.5 -1.7950 I.36 a -7.6 667 -. 8
1000 0.96 1.33 -8.8 658 1623 -1.9
1050 0.51 1:41 -9.9 649 157 -2.0
1100 000 4 -1.1 639 1531 -2.0
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TYPE CS 3 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.663 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC&

DRAG RDCR*, T* 0.000 GRAMS CHG, WTo 0.S9 GRAMS SABOT WT. 0.000 GRAMS

TWIST FIATE REVe/ 8.1 IN. PCI. DRAG CHANGE I DEG. YAWI**2 0.81

RANGE HEAGHT GM t ANG OF FALL V ENERGY O(VI/O PCT. DRAG)
M NILS M/SEC JOULES M/SEC/PCT

: o8oo 888 1;4 40.0'

100 1.43 5209 439 5 6 -0.6546*7 -O
150 7.96 1:31 50.1 41? 475 -0.9
200 10.35 0.46 46.9 38 41250 12.57 0.S9 43.2 355 -3
30u 14o59 0 .74 39.0 335 317
350 l6e40 0,89 34.3 319 289 -1.0
400 17.96 1.05 29.2 306 266 -1.0
450 19.26 1.2? 23.7 294 245 -. 1I
500 20.28 . 7 283 27 -1.1
550 20.99 11.2 272 210 -1•2
600 21.38 176 4.2 194
700 104 1.16 -li.s 243 16r

o5 20.27 37 -20e4 234 154 -.
0O 19a04 Sq -2909 43 -1.4

80 IS. :Q :0: 6 0

90 1a9 329 -63e2 00 1141 -1.5
10oo 8.*id 3.55 -76.2 193 105xo~o 4&80 1.1 •.16 98
1100 0.00 4.09 -105.2 179 90 -1.6

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGF / (EG. YAWI**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/ID(PCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PC7

0 0.00 0.00 35.1 502 714 0.0
0 0.00 0.00 35.L 502 714 0.0

so 167 0.10 33.0 488 673 -0.1
10 3*24 0.21 30.9 4 4 634 -0.3
1 0 o.31 28.6 460 S96 -0.4
200 6.o5 o.42 26.*2 446 560 -0.s
250 7.27 0.54 23.6 433 526 -0.7
3o0 8.3T 0.65 20.8 419 493
350 9.32 0.,8 17.9 406 461 :8
400 lO.12 0.90 14.8 393 431 -1.0

40 10.77 1.03 11.4 380 403 :
o . 24 1.16 7.8 368 6

550 5.30 4.0 356 N3

o.g •.44 0.0 34 7 -1.
6 0 11 4 1*.59 -4.3 338 31? :
700 11.2? 1.74 -8.0 331 303. 1
750 10. 1.89 -13.4 325 292 -0.9
0oo 9.91 .015 -18.2 320 282 -0.9

850 8.90 2.21 -23.2 315 273 -0.8
900 7.65 .37 -2.3 311 264 -0.9
950 6.:4 .53 -33.5 306 256 -o.q
1000 4.6 2.69 -38.9 302 248 -o.q
1050 2.32 2.86 -44.5 297 240 -0.9
1100 0.00 3.03 -50*3 292 230 -1.1
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TYPE CB 3 CALIBER 6.50 MM AVERAGE DENSITY 7.60 GRAMS/CCo
PROJ. WT 5.663 GRAMS PROJ. OIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAC, RDCR., MT. 0.000 GRAMS CHG. WT. 1.17 GRAMS SABOT WT. 0.000 GRAPS

TWIST RATE REVe/ 8.6 IN. PCT* DRAG CHANGE I 4DEC. YAW)$*2 0.01

RANGE HEIGHT F ANG OF FALL V ENERGY OV)OICT-. RAG)
M M 12C MILS M/SEC JOULES1

0..0 0.0'0 32.S 698 1380 0.0

50 1.57 0.07 1 66 -04

)0 .92 0.32 f7. 556 oi :.4250 ?.ZZ 0.41 ZS.6 922 7,2 -1.7
300 8.44 0.5t 23.1 490 819 -1.4
350 9.51oi 0.62 21.5 458 595 -2.240 1:4 :3 494S 49I -206
4g 41 as8 16,0 3 9 41-*50 121 098 1.6 9 :2

50 12.964 as 1 34 4d :9
60U 2.97 :43 32 306 -2.3
650 13907 .43 -0.0 -1.9
700 12.92 .59 -j68-1.8?~ zso 1250 1*6 19011.3 :108
800 110.8 1,93 -1b:6 279 -t.8
880 10.17 o2 4,3 269 64 ,e
9 0 9.41 130 -3105 259 190 -1.8
950 7.69 20 -3q.2 249 176 -1.910O0 S.56 1.7 -4b20 163

10 0 3.01 9 -56.6 J31 151 :1:99
1100 000 3.14 -66.4 22 140 -2.0

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.57

RANGE HEIGHT TO1 ANG OF FALL V ENERGY D(V)/IDPCTe DRAG)
M M SEC MILS m/SEC JOULES M/SEC/PCT

0 0.00 0.00 17.4 698 1380 0.0
0 0.00 0.00 17.4 698 13•,0 0o

50 0.83 0.07 16.3 681 13 -0.
100 1.60 0.15 15.2 66 3
150 2.32 0.22 149. 646 1179 -0.5
200 2.98 o.3o L2.U 630 it 0 :0

i o 3.58 0.38 1L.5 613 90:
Do 4.11 0.46 10.2 597 1t0n -1.0

350 4.58 0.55 B., S81 9 9 -1.1
400 4.91 0.64 7e2 566 898 -1.2
450 5 0.73 5.6 55o 09 :
500 N93 0.82 3e9 535
sso 5.68 0.91 291 521 -,6
600 5.74 1.01 0.2 506 715 -107
650 5.7001 -1.8 492 674 -1.49
700 5.5 -39485g
7S0 S.33 -6.2 463 .:O
800 4*.9 1.43 -.. 6 450 561 -2.1
8s0 4.50 1.54 -11.1 436 526 -2.3
900 3.89 1.66 -13.8 422 493 -2.4
950 3.15 1.78 -16.7 409 461 -2.S
1000 2.26 1.90 -1968 395 43L -2.6
1o0o .21 2.03 -23.1 382 402 -2.7
1100 o0.0 2.17 -26. 370 375 -2.8
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TYPE CO 3 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.663 GRAMS PROJ. D0A. 6.50 MM IMPULSE 2ol L8. SEC*

ORAU RDCRoWT. 0.000 GRAMS CHG. WT. 2.81 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE RtV./ 9.1 IN. PCi. URAG CHANGE / DEG. YAWI**2 0.81

RANGE H4EIGHT TOF ANGM? FALL ENERGY (V) o /(PCT. ORAG)
N M SEC M/SEC JI)ULE MlSEC/PCT

0 000 000 11.4 1061 3187 000
8000 D100614 1061 3487 0058 0.55 0.05 10.9 1021 249 -004

IOU !07 0.10 10.4 980 3721 -O.Ul
ISO .57 0.15 9.9 941 2505

04 0.20 9.3 90 2299
0~o 2.48 0.26 8.b 862 2104 -1.9

300 2.89 0.32 7.9 824 1921 -2.3
350 3.2? 0.38 7.2 785 1747 -2.7
400 3.60 0.45 6.3 748 1532 -3.0
450 3.89 0 N 5.4•. , 14 9 :3:1
50 4.1 o. 4.3 64 1285 3
550 4.32 0.67 3.2 638 1151 -4.0
60c 4.4 1607 1027 -4.3
6'5 4.,: o. ,6 912 -4.5

4.50 0.92 -1.2 534 006 -4.8
750 4.40 1.02 -3.1 501 710 -5.0
Soo 4.20 1.2 5.2 469 6 2 -501
85U 3.89 2 -7.7 438 544 -5.3
900 3.45 -A0.s 409 473 -5.4
950 2.87 .44 -13.7 381 4 0 -5051001000 6:) 1.1 -. 17.4 355 3 6 -5o4
0 1.76 -21.6 334 316 -4.9

I100 0.00 1.91 -2b.j 319 289 -4.0

DRAG RUCR. WT* 0.241 GRAMS PCT, DRAG CHANGE ( IDEG* YAW|**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCTo DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 7.0 1061 3187 0.0
0 0.00 0.00 7.0 1061 3187 0.0

50 0.33 0.05 6.5 1038 3048 -0.2
100 0.64 0.10 6.0 1015 2914 -0.5
150 9.93 0.15 5.5 993 2784 -0.7
200 1.19 0.20 5.0 970 2659 -0.9
250 1.42 0.25 4.5 949 2539 -1.1
300 1.63 0.30 3.9 927 2423 -1.3350 1.81 .36 3.3 906 2312 -1.5
Se96 8:41 2.7 885 220S 1.7

24 00O 864 21 -1.8
500 e.7 0:53 1:4 844 20 -2.0550 1'e22 0,59 0.6 864 1908
600 2.24 0.65 -0.1 a05 816650 0.1 -0.9 785 728700 .6 0.78 -1.7 766 644 -2.7

750 .06 8.84 -2.6 747 1563 -2.8
80 92 .91 -3.5 729 1485 -3.0850 1.3 0:9,9 -4.5' 711 1410 :3.900 1:49 .05 -5.5 693 1338 3.
q50 1:20 1 13 -6.6 675 127U -3.4

1000 .86 1.20 -7.7 658 1204 -3.5
1050 0. 46 .36 -8.9 641 11AI -3o6
1100 0.00 H11 -1O.L 624 1 6nL -3.7
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TYPF CB 3 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ, wT 7.986 GRAMS PROJ* D1A, 6*50 MM IMPULSE O.b LS. SEto

DRAG RDCR. QT. O.OOO GRAMS CHG. WT. 0.43 GRAMS SABOT WTe 0.000 GRAMS
TWIST RATE REV./ 9.3 IN, PCT. DRAG CHANGE IOEG. YAW)I*2 0.81

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCt;CRAG)M M SEC MtLS MtSEC JOULES RIECI

U 0.00 0.00 66.4 381 580 0.0U 0600 0000 b664 381 NO 00O
5S 3.18 0.13 62.8 362 5 3 -0.2

100 6.17 0.28 58.8 345 4 6 -0.3
150 8.95 0.42 '4.4 312 440 -0.4
200 11.51 0.58 49.7 321 412 -0.4
250 13.84 0.74 •4.a 312 388 -0.5
300 I5.91 0.90 39.5 303 366 -0.5
350 17.71 1.07 33.9 294 346 -0.6
40() 19.23 j24 27.09 216 3 7
450 20.45 132 Z1.7 27 300
S0o 21,36 1.60 15.0 271
J50 2 ,93 ,79 8.1. 264 To -0.8
60U 2 .15 1.98 0.7 257 563 -0.9

650 2 .00 2.18 -7.1 50o4 -0.9700 21.45 2.38 -15.4 R3 36 -0.9
75D 20.49 2159 -24,0 237 223 -1.0

0o 1 090 0.0 -39.2 08 58 :0.0

850 7.3 02 -4239 -01
900 14.08 3.25 -5.1 21. 190

10 126.o 30.4 -63.3 212 ISO -0.2
20O0 8.56 307. 34.3 307 4401oso 4*60 3:9 -87*3 2oL 162 -l,21100 0000 4.22 -10000 196 153 -L.2

RANGE: HEIuHF TOF ANG OF FALL VE ENERGY O(V)/D(PCT. DRAG)
"m M SIC MILS M/SE JOULES M/SLC/PET

0 O.'O 0.00 49.4 381 580 0.0
0 0100 0.84 49.4 81 3480 0.0

350 6.48 0.41 3823 353 504 -0.2
200 8.26 C.os 34.3 342 484 -0.3i s q.135 in7 30. 1 34j 46-e

o 1 .2• 8.84 25.8 )3l 4 0 -003

650 14.46 .3 lie 3J4 31000

700 13.95 0.9 -13.1. 307 a6 -0.5
750 L1.18 1.25 -18.5 304 36 -0.5
800 12.14 2.42 -24.0 301 3503 -0.5858 1083 9 3450

950 7.38 2.93 -41.0 92 436 -0.6
1000 4.23 3.10 -47.0 286 6 -07

33.28 -53o3 f8 399 -0.8
100 940'0 3.46 -59.9 70 183 -0.8
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TYPE CS 3 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. NT 7.966 GRAMS PROJ. CIA. 6.50 MN IMPULSE 1.2 LB. SEC.
DRAG RDCR., WT. 0.000 GRAMS CHG. WT. 0.93 GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE REV./ 9.7 IN. PCT, DRAG CHANGE I IDEG. YAWI**2 0.61

RANGE HMEAGT JOF ANG.?,FALL M/NEC OENERFY OIV)APCCDRAG)

0 00 00 .00 412 S28 t113 0*0soo 9:2 8:1? 0:
IS376 .3 :3 482 oil
ISO~ 56 033.1 460 B3 -0.?

200 7*3;L 0.42 32.6 438 766 -009250 8.8'. 0.53 29.9 417 694 -1.0
300 10.2'. 0.66 26.8 396 627 -1.2
350 •..:: 566 -J.A400 It9 Ne -.
450 14 :o? 342 -1.500 44O| 1133. 4m

T8O 13.73 1.03 27 324

18 1f:1 39 - 865 ?0 91
900 1o.o2 s.o -35.6 163 76 -ii
950 8.10 1.77 -43.0 56 261

1301:01*I -59.t 42110 0.00 139 -67.9 36 12

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE f 1OEG. YAW1$02 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 27.4 528 1113 0.0
0 0.00 0.00 27o4 518 111.3 0.

ISO 3.63 0 17.5 497 906 -0.3
200 4,63 0.39 19.3 48? 945 -0.4250 S515 so5 ?0.5 47T 906 -0.5

7.70 13.0 4 31 -0.400 7.64 0.82 1O.S 448 795 -0.88So .ao 9.0 30 -0.9

186 8.6 593 60?450 2.5 -1 1.8600b 8.69 .29 -0.4 40 62-.650 8.60 .41 -394 400 63t
0 .96 ..:67 -9.9 31S 3

800 7.39 .80 -13.b 546 -1.4
850 6.64 .94 -:7.1 365 52
900 5.7 -. o 357 49 :1:5
950 4.60 :2 -. 000 50 4 -1.4
010 3. 43 45 9  -1.3050O ,74 :ftI -339o1 13 444
1100 .00 .66 -37.9 333 430
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TYPE CB 3 CALIBER 6.S0 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 7.986 GRAMS PROJ. DIA. 6.90 MM IMPULSE 2.1 L9. SEC.

DRAG ROCR. eT* 0.000 GRAMS CHG. WT. 2.32 GRAMS SABOT WTe OOOO GRAMS

TWIST RATE RV.i 10. IN*. PCt. DRAG CHANGE / (DEs. YA,,"*2 0.31

RAýGE ME.GHT [• ANGFtSFALL SIdRc •[5IIt OV)•tf RAG'

0 0.00 *00 5.3 62 271 8*00o 0.00 155 OS
0..74 Is 6 .47 S 0.

100 1.44 0.12 13.9 03
150 2.11 0.19 13.0 ?47 123a -0.8
200 2.73 0.26 -1N 03:.1
250 3.303 38 4 5 13
3S0 4. 9 .48 6.9 6461 6,300 3.82 .6•8 ,, .56 5: ::

600 5.51 .62 3.2 T600 5.63 9: t0

700 10 1" 5 413 z -3.3
0 4o67 45 -010 0 -3.2

9? 4*,09 58. - _0 11.ts3
Ho 4 1685 - 0.8 i 497 -3.7

0f33 .99 - 9 34 -3.4
1100 0.00 1.14 - 9.5 326 416 -3.0

DRAG RDCR. wT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)4*2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/0IPCT. DRAG)
M N SEC MILS N/SEC JOULES M/SEC/PCT

O 0.00 0.00 10.5 828 2735 0.0
0 0.00 0.00 1005 828 2738 0.0

so 0.50 0.06 9.7 064 :
100 0.95 0:12 9.0 4 :0:1ISO 1.38 0,11: 89246? -0.4

8:0 1.7 0.3 78 -0.5
300 2.40 0.38 5.6 ; s.

350 654 0349-0

600 3.22 0.81 -0.4 61 ,1 -1..
650 3.18 0.88 -1. 658

3.008 .96 ::646
eo 2.71 1.1 -5.2 6 S-1.9

110 6:43 :19211 40 D88 A6:8 1

6? 6. -:9.3 sea 3-j100 1.63 -13.9
1000 1.19 .45 -1007 577
1,oo40 o0'63 1 :3 9
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TYPE CS 3 CALISER 6.50 MM AVERAGE CENSITY 16.70 GRAMS/CC.

PROJ. WT 12.124 GRAMS PROJ. DIA. 6.50 MM IMPULSE O.B LB. SEC.

DRAG ROCRO. WT* 0.000 GRAMS CHG. WT. 0.28 GRAMS SASOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I/DEG. YAW)*'2 0.81

RANGE HEIGHT TOF ANG OF FALL /EC ENERGY DIV)1CIPCr, RAG)
M 1 SEC MILS M C JOULES M/SEC/PCT

o o.oo 0,00 95.5 7 465 0.0
o 0000 9505 27 46S 0.00so 4s53 0.37 88.8 44U 0.0

10.7:4 0 1.9IN420Z1500 12.09 0.56 74-6f 416| -0.2?0 16 0.75 67a4 -0.41921 0*95 59.7 53 37 -0.2

300 21095 1.15 5L.7 248 373 -0.3
350 24.29 1.35 43.4 243 359 -0.3
4Q8 26.21 1.5P 34.8 39 346 -0.3
4 7 .77 25.9 35 4 -0.4
500 s8.76 .99 -300.4
550 29.34 2. ?:26 310 -0.5
60 OQ 9:4; :41 -2. 2 299 -0.5
65 29.0? 66 -13.1 a1 -0.5O
700 8.T89 -23.8 14 279 -0.5
750 261:13 .12 -34.9 269 -0.6
8eg 24 3 46.3•o :• : 7oS:8:

9 N 08 -83. 9 42091 000. -8.• 34 -0.?
1000 10.84 4:-96.4 93 226 -0071050 5.76 4.+ -100 9? 21d

DRAG ROCR. wT. 0.241 GRAMS PCT. DRAG CHANGE / IEG. YAW)*VA 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCl". DRAGI
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 79.8 277 465 0.0
0 0.00 0.00 79.u 7? 465 0.0

S0.76 0. 8 73.2 75 458 0.0
21030 O.A 59.8 71 444.2 0 6 66.6 473-:

200 13.08 0.73 53.o 69 438 -0.1
250 15.51 0.92 46.1 16? 41L 0.
300 ?.60 39.0 66 -0.1
350 19.,34 1:136 31.9 6W 41 -0.400 20 :[3 149 ~ 4:7 262 4J2 -0.
450 2.7 :68 f.4 260 4 6 -0.
S00 2 .44 1.87 9.9 256 40 -0.
550 21.74 2.07 2.4 257 394 -0.2
600 2°:68 2.26 -5.2 255 388 -0.
650 246 -1.053 383
700 2 377 .- 0?SO le 6 50 372 0

800 .4 3.06 -36.8 248 364
850 16.58 3.26 -45.1 43 35 03
900 14.16 347 -53.7 139 339 -0.4
950 1..1 3.68 -:2.6 23S 327 -0.4
100 8.1 3.90 -71.9 230 3o5 -0.4
1050 4.25 4.12 -8. 26 34 -0.5
1100 0.00 4.34 -91.4 f22 294 -0.5
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TYPE CR 3 CALIBER 6.50 MM AVERAGE OENSITY 16.70 GRAMS/CCo

PROJ. Wr t2.124 GRAMS PROJ. OIA. 6.50 MM IMPULSE 1.2 Lb. SEC.

DRAG RDCR. ST. 0,000 GRAMS CHG. WT. 0.64 GRAMS SABOT WT, 0.000 GRAMS

TWIST RATE REV./ 11.4 IN. PCT, DRAG CHANGE / (DEG. YAW)**2 0.81

RANCk HEIGHT TOF ANGMOF FALL V ENERGY DIV)/qIPET, DRAG)
M M SEC L MISEC JOULES M/SE IPCT

000 0:0 H 161 620.
Su 11.9 - 0ISO M31 0o.4j 5 4

00 964 0.a7

8 11.52 0.32 -3.2 1 6,1 :8:2
300 13,18 0.87 31- 3 320 630 -0.4
350 14.60 1.03 26.3 315 33 -0,4
400 15.47 |.Lq -1.2 308 574 -0.5
450 16.68 3.36 -6.8 302 552 -0.9
100 17.32 3.7 -I7 9t 39 37-.550 .68 1.6• N 3 :6:
680 17.75 ,87 :-:6.8 4 5 0

60 0.0 0.0 4.737 86.

0 0.0 0 :-..3 37 f62 0.0
750 26.2 20.4 -2l3. 371 444 -087
800 14o92 66 419

250 9.198 :.98 :2770 351 4::

900 10.45 0.8 -426 3 9 -038

950 .902 31 -0.3 6735 -0.9

1000 6.54 3 :5. 493 -09.
1050 3.48 .58 66o6 43 -0.3
1100 0000 373 -.S92 139 347 -1#0

DRAG RDCR. WT. 0.241 GRAMS PCT& DRAG CHANGE / DEGe YAWI**2 1.57

RAN:GE HEIGHT TOF ANG OF FALL V ENERGY OIV)/IDPCTo DRAG)
S M SEC MILS M/SEC JOULES M/ EC/PCT

0 0.00 0.00 46o7 3?? 862 0.00 0.00 0 .000 46*7 377 862 000
50 2020 0.13 431. 370 5-o

100 4s23 27 39.4 366 a-0.4
2.O 6m07 41 35.6 360 5 -0.4

200 7973 85 31.7 355 763 -0
250 3.12 -3.9 297 -553 -o31300 10.45 0.83 23o6 346 -0e3504° .,,'• 0:98 95,4 421 06 :0*.40 31 1 o.l 39 690:450 967400 665::Soo 1:4 1:41 6o23.,6j0550 1 9 .6 321 65• -o.3

s•7o H:80.• :1: -6: 66 -':0,• |06 19• 0t5. 6 9-o:1Boo8°° ,,.o,89,, :99 :21:-*4 '1,7 I600 :0:*°'
9sU 6:6 18 -37o6 311 -0,4

1000 4072 2,99 -42o8 30g 560,4
LOSO 2,49 3.L 4, 303 545 -0.5
1100 0.00 3:32 -:387 297 525 -006

150 CB- 3-20



TYPE CS 3 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 12.124 GRAMS PROJ. DNA. 6.S0 MM IMPULSE 2.1 LB. SEC.

DRAG RUCR. WT. 0.000 GRAMS CHG. WT, 1.80 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 12.2 IN. PCT* DRAG CHANGE / (DEG. YAW0**2 0.81

RANGE HEIGCT t ANG OF FALL MIX ENERGY OWV41PET, AGI
M4 4 SEC 14ILS M/EC JOULES NE /0CI

0 0.00 0. 0 25.5 593 2132 0.00 0o00 .oo 2. 592a
s 122 0.09.2 2 4. 0 561 6 -013
50 3.4f .6, 20.91 545 799 -0.5

34.46 gt 59 1697 -0.6
:0 5.30 0.45 17.3 1600 -0e8

3O0 6.10 0.55 15.3 499 1507 -0.9
350 6.81 0.65 13.3 484 1417 -1.0
400 7.41 0.76 11.1 469 1332 -1.2
450 7.90 .87 7 454 1251 -1.3
500 8.27 8.:f8 6.2 440 1174 -194
550 8.51 1."09 3.i 426 1096 -1.5
600 8.62 21 4jf 41:1:
650 a ,5S 1:34 3Y 966 -1:
70OU 8.40 146 1:6 386 903 -1.8
750 8.05 |,60 -9.0
800 7.52 ?.3 :12:9 3150 1 9
850 6.80 .867o7 350 742 -2.0
900 5.89 Of0 :-. 341 0 -.
950 4.76 so 31 6:L.7:;•:412 09 639 -1.6
0 0 Ia: 8 -34aU 3 8 614 -1.4
1100 0.00 63 -39.8 312 S91 -1.4

DRAG RUCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAWI**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/V(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/ SEC/PCT

0 0.00 0.00 19.0 593 2132 0.0
0 0.00 0.00 L9.0 593 2132 0.0

50 0.89 0.08 17.5 586 207810O 1.72 0.17 6.0 57? -0.2
ISO 2.4 271. 57 026-0.4
200 3.45 09.35 30 564 o 193 -0.3
250 3.75 0.44 11.4 557 1873 -0.4

30 ? 0.5 9. 550 is504350 4.71 0. 2 8, 543 17B -O,
40 5.06 0 6.4 536 1731 -0.6
4 5.33 0.: 4.6 5 9 1686 -0.6
500 5.52 0.9 .8 1642 -0.7
5506 0.9, 51 IS99 -0.7
600 062 :::8 509 1 -06 .8
650 5.52 1 6sis
700 5o30 19 -4e0 489 1434 -0.9700 5.3 1 -49 489 1434 -0.9
800 4*66 s'30 -9.1 482 )394 -1.1
850 4.16 .60 - 1.3 475 1356 -1.1
900 3.56 71 - 3.5 469 1318 -1.2
950 2.8 1.82 -5.59 462 128s
1000 2.0 92 -. 456 144:

000 1.0 450 08 -1.4
1100 0.0032 443 1173 -1.4

151 CB-3-21



I!
Ii

TYPE CB 3 CALIBER ?.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 9.103 GRAMS PROJ. OJA. 7.62 MM IMPULSE 0.8 LB. SEC@ " I
DRAG RUCRK WT. OO00 GRAMS CHG, WT. 0.36 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATF RFV./ 7.3 IN, PCT, DRAG CHANGE / IDEG, YAWI*|2 0.81

RANGE HEIGHT TOF ANG ?F FALL VJC JN51 D4VI/OlPCT*VRAG)
N H SEC MILS / a EC/

0 0.00 )*DOl 83.734 900
o .,"- 80.7 -0.5

1.17? '4. 2724 -0.8
so 4.641 1.38 693. 25 03 0.

200 L4.59 0963 667 9 :8:4
250 l,.5 0 1.56 29. 250 128 -0.5
300 21.25 0.7 51.4 242 266 -0.8
350 28.63 ,.7 42.6 24 324 -o.6
400 28.•7 .7, 3,.4 25e 233 -0.04SU 26.29 ,.S, 29.6 250 2,, -0.85so 28.,8 :9' ltS 4' 49o.0600 28., 17o *1 0.63.,
650 28,61 -7. 9 a -1.0
700 28*07 -1. 12 11 -100
750 26.92 .89 -29.4 205 191 -1.08?0 2:j :i :14:1 1991 i! :1:1
900 L9. 8 3.66 -68.9 a
950 16.04 3.93 -83.8 so 147 -2

1000 ai.Si 134
1050 6.20 4:1f -!1:8 6
1100 0.00 4*81 -135.0 163 -,:2

DRAG RUCR. wT. 0.389 GRAMS PCT, DRAG CHANGE / (DEG. YAW)**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY r1(V)/D(PCT. DRAG)

m M SEC MILS M/SEC JOULES M/SECIPCI

0 0.00 0.00 58.2 344 539 0.0
u 0.00 0.00 58.2 344 539 0.0

50 2.16 0:15 53.9 137 4 6 -0.1
lOU 530 0.0 4941
150 7.61 0.45 44.8 326 481 -0.1
200 9.70 0.60 40.1 322 467 -0.2
250 1 5 4 0.76 35. 7 454 -0.
400 115.60 30of 3. 305
350 14.50 1.0 25.0 3oq 4-0
400 15.0 1.24 L9.7 305 4j -Q.,

50 1u34 -114
550 17.29 .74 3.0 94 314 -0.4
600 17.30 194 -2. P-40.4
650 7.02 "0 -8e N"8:9
700 t6.o4 4 :64.9 84?So 15.6 4 -•: o 35 .o.:
B00 1436 2 : 3 -0.5
5u J2. 84 -34 .- S:900 Lt.O0 -941.t-.

950 8. : -'48. 16 29 .-o0.
1000 6P -551 25 27
1050 3.34 3.57 :13:8 -0.9
110 0.00 3,18 2,5
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TYPE CB 3 CALIBER .7.62 NP AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 9.103 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. T. O.O000 GRAMS CHGe WT. 0.84 GRAMS SABOT Wi. 05000 GRAMS

TWIST RATE REV,/ 9.4 IN. PCT. DRAIJ CHANGE / (DEG. YAWkI*2 0.81

""Ii A E HEAGHT t,0 ANG OF FALL S 1NsRGY DTVI,/9 T.DRAG)
1 MILS oooo OUES M E ",CTAG

-0.

I! 0:00: 423
0 0.00 475 1

#+ 9-4I.50 .,59 0.35 47.3 398 72?-
.00 9e83 43 8313250 11.9 43,1 165 10

300 L.7 O 5935 51-.
350 15.42 0.91 31.2 12 41-o
40U 16.84 1.07 26.2 to 439 -0.9
45U 18.00 300 -0.9
500 18089 1.40 15.1o550 19.48 9 o 1,., 20.

6 0 9 7~ -4661:

700 9 3j -12. 4

900 13.63 1
95o 11.06 n?962-1.4

lo .95 .69.0

1100 00004461: -1

DRAG RDCR. iwT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)0*2 1.57

RANGE HEIGHT TOF ANu OF FALL V ENFRGY DIV)/L|PCT. DRAG)
M N SEC MILb M/SEC JOULES SC/PCT

0 0.00 0.o0 36.6 475 1021 0.0
0 0.00 0:00 36.6 475 1027 0

100 J:; 404.20421
150 4.88 036 -0.3
200 6.26 0.44 26. 421 -0.5
250 7. 06 4.0 47
300 8.61 o.60 21.0 405:0
350 9.57 0.81 17.9 394 699 -O.d
400 100.37 0.94 14.6 33 630 -009450 ].|0] 0' 1.4, 3• 6 01 0O

SoDo •,. 11:7 N44 3 - o
5S5 11.4 .31 3.5 35 -100
600 1168 s40*6 4.0

0o 11:1 : -. 4 *
o 10.71 -14.0 -130.81 9,4499

00 9097 1 4 -0.
850 8.93 :3 634-:900 7.66 413 -0.7
950 6.13 :5 -33.8 3 0 4 1 -0.a

1000 40. 83e -0.8tosu 8i:8A1 6" -44e4 :A 9Ol
10a 86 -50O0.O 382 1
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ryPL CS 3 CALIPER 7.62 MM AVERAGE DENS1TY 7.60 GRAMS/CC.

PROJ. WT 9.e03 GRAMS PROJ. DIA. 7.62 MNM IMPULSE 2.1 LU. SEC.

DRAG RDCR. WT. 0,000 GRAMS CHO* WT. 2.15 GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE REV./ 10.2 IN. PCT. DRAG CHANGE / tDEG. YAWI*|2 0.61

RANGE HEIGHT TOF ANM NsFALL SVER DIVI T,, C,0RAG,
M N S NNSEC OULES OUR/PT

0 0.00 0.00 23.9 747 2540 0.0
0 0,00 0,00 23.9 747 2549. 0.0

50 1015 0.07 23.0 7is 23? -0.3
100 2.26 0.14 22 70 684 21 5  -0.6
150 3o3l 0.21 20.8 653 1939 -0.9

30U 6.10 0:4t 60, 5 4o :0:.
350 6.88 0 5 51SO 19 -2e*
400 8.6s o.09 I -3.145U 8.18 0o. 41

9oo ,68 4.
630 1,.0L,9 711 "-3.m.S9,83 3:t6 -3.1
700o 99.30 Hi 5e 35 -3.21.5 ii-2,750 9.02 1.6 321 -2.4
RO0 8.52 166 - s1 47624
850 7e80 .8 3. 413-2
900 6.82 3 42
,5O ,556 . -as 29 3 -2.0

1050 2180
11000 0.0 2-369 46 28 3.

DRAG RDCR. T. o.389 GRAMS PCI. DRAG CHANGE , (DEG. YAW)**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/0(PCT. DRAG)
M N SkC MILS M/SEC JOULES M/SFC/PCT

0 0.O0 0.00 L3.9 747 2540 O.C
0 0.00 0.00 13.9 747 2540 0.0

so 0.66 0.07 130731 1432 -0.
100 1.29 0.14 H 171e 3S -0.M
150 185 01. 7O 21 -005
200 .37 0i 8110 68 -t1 -0.6
250 2a83 0.35 869 6 2018 -O,.
300 3.25 e4 70 656 1948 -0.930,4330 3e60g:

00 .4 1 ýý 66.550 4.41, .83 113 5E6 1544 -105
600 4o44 009 -0.2 572 1472 -1.6
6S0 4.40 N '41 2.700 4.28 4.? : 56 3 6.7
750 4.08 1: -S.1 513 112'-.800 3.79 -6o9 5 4 -9.0

-.0 
2.370 "0 :Q? 9'4 459 93: -2.5100=°' 8.:90oo :09 -. 447 886 -2.6
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TYPE CO 3 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.837 GRAMS PROJ. DlA, 7m62 MM IMPULSE 0.8 L8. SEC.

DRAG RUCR. VT. 0.000 GRAMS CHG. WT. 0.28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / IDEG. YAWI)*2 0.01

RANGE HEIGHT T F ANG OF FALL V FNFRGy D(VI/OIPCTr CRAG)
M N SIC MILS N/SEC JOULE M/5EC/PCT

o ooo •il qoo ffl ffl, ,0.00 00.1 26 5 0.0
30 04.88 1.9466. 2266 434 00

400 466 019 *: 310 -0.*14
50 2793 294 294 -0*0ou t16t 1 o.79 60.9 242 375 -o.2

20 28.68 t.00 90.1 236 35, -0.3
300 12.1 1.22 0-.2 030 341 -0.3

3500 4o8445 -0.6

400 16*66 0I 11:1 Its 33O.o.
1 -0.6

450 27.63 •5 3 95 :0.5

Soo 0.39 3167 -94 20 -820.7

598 e8085 :.3 -2.2 869 -0.5

650 51043 45 -006

ggj 25y.J -:1Ii 1191 1340.
R 0 23C43 3T40 -5.3 G 3A -0.7a 0 MO .67611

RANGE HEIGHT rap ANG OF FALL V ENERGY DIV)/C(PCTo DRAG)M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0*00 0.00 89.9 266 454 060
O0 000 0.00 89.9 266 454 0.0

5so 4.25 0 264 45 0.0
lO00 8.4 :. 264 1 4 0.0
ISO 11.67 0.57 68.2 j59 427 -0.1
200 14.84 0.77 0w.6 56 419 -0.1
250 17.63 0.96 3S.0 254 410 -0.1
300 20.04 a. 6 1jII
350 12.06 1:.06 . 81
400 23*6S [56 1 4 386 -0.2
480 24.92 0.0 9.9 -41 0.0
5 0 S.74 .9? .13-0.
550 16:14 3 .9 4 6 -0.
800 26.12 9 -46.8 39 356 -0.1
65C 25.68 0 -3.6 236 149 -0*3

730 2406 t81 3.6 :8:4 14 +

2023.6 1.a6 3 -0.3:00 21e7 2:4l 3 -0.3
S0 90 33 4 -0.4900 .. 30 -6.8 6 3 -0.5

950 "3.33 39 -77 27 -9S0V 73 3 7.3- 2 -0 .5
1000 9.48 4.11 4d4.2 264 -0*6
1050 5.04 44 -96.3 0 :8:6
1100 0.00 26. -108.9
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TYPE CO 3 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.837 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RUCR wT*T 0.000 GRAMS CHGO WT. 0.59 GRAMS SABOT WI. 0.000 GRAMS

TWIST RATE REV,/ 10.1 IN. PCT. DRAG CHANGE ( DOEGC YAWI**Z 0.611

RNG HEGHT 10o ANG,,fFALL / j OUC E E DV IPETOCVRG)

0 0.00 0.0 65.9 36650o 3:14 0' !28: :iiIf :~
IO 6.08 O. 7 -03
so 8.80 0.44 6700 -. 3

0 1.29 0.60 48.2 31 644 -0.3
250 13.54 0.76 43.1 309 612 -0.4
300 15.52 0.92 37.7 301 583 -0.4
350 17.24 1.09 32.1 294 $55 -0.5
4500 20.63 462 3.4 9 -0.6

-75 I al3 3: -o50*6

58u 0 e06.,3S :61i 13o4•'l: 4l 4~ ''qoe6

650 .0 40 9 .
.70 20.50 1.8 IS 4 0 -0.8

750 19.53 :15-4:0' Z44 382 -0.9

900 1.6 13 6 2386 -0.9

950 11.31 3.45 -6 :91 317o
1000 8.07 3:67 o: 13 - , 0

00 000-1.1

DRAC. RUCR. wT. 0.389 GRAMS PCT. DRAG CHANGE I DEG. YAWI)*2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/IOPCT. DRAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

uO 0.100 0100 51*4 61t 836 0.00"
o0o 0000 000 slt11 56 0*

50 2.43 0.14 oT 0 -O*1
100 4.67 0.:8 43.5 349 778 -0.1
ISO 6.70 0.43 39.3 431753 -0.2
200 8.52 0.57 35.0 73L -0.2

. 30.6 4 -0.2
O 1030 63 -0.2

350 . 68 P4 60
400 t3.63 *jH 16.7 3 663 -:
4500 14.79 4 *:

450 14.33 *9 18: 3T 0i
550 15.01 , s9 -0.6
600 14.98 al6 -22 .

0 -4 1t -0.4
75• 3o30 -60.2 -0.7800 12029 s 6 -2au 0~ 56 0* 4
850 10.95 * :8:6
900 9,34 :1 AN 69 5H5 05
950 7.45 .97 -4:93350.
~000 57 o1 4 7 -0.e6
1050 :;9 4J2 :067
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I
TYPE CB 3 CALIBER 7.62 MM AVERAGE OENSIT' 11.00 GRAMS/CC,

PROJ. WT 12.83? GRAMS PROJ. OIA, 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WT. .0000 GRAMS CHO* WYT 1.73 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 11.5 IN. PCT. DRAG CHANGE / (DEG. YAW)*m2 0.61 j
RANGE HEIGNT1 ANGMFSIALL jNEtil DIVERQYCVRAG
M m ILS MAEC 0O~k

0 .000 0.00 .656 06 0.00S18:81 056 0.00

100 o06 .8 i -0.6 7
200 5.77 0.38 Z5.6 486 0-.8
250 6.98 0.49 23.4 466 1397 -1.0
300 8.07 0.60 21.0 44B 1287 -1.1
350 9.04 0.71 18.4 429 1184 -1.3
400 7 u5.L 412 108l :1.4
48 :63 9 12.6 94
0 10 .08 9. 378 lit 1:9

550 1.146 .:22 5:4 361 a39 -108
600 11-.63 .36 105 3 J650 1:61 51 326 64
700 643 6 6 1, 4
750 b a a - .3 66 -1.3

85o 9619 2.14 -22.7 302
900 7.94 0.30 -28.3 19 Sg -1.3
950 6.41 :.4 -34.2 a 885:32:
1000 4o59 .6 -40o4 isi 50o -14:
10.0 46 .83 -46.8 485 :t,
1100 .00 1.02 -53.6 69 463 04

DRAG RDCR. WT. 0.3u9 GRAMS PCT. URAG CHANGE / (DEG. YAW)**2 1.57

RANGE: HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCTp URAG)
N m SEC Nub N/SEC JOULES M/SEC/PCT

0.00 0.00 22.4 566 2056 0.0
0 .000 0.00 22.4 056 0.0

100 1.04 8.18 19.1 548 1921 -0.2
so 2.94 0.2? 17.4 539 1856 -0.3

S 3.75 0.37 15.7 630 1793 -0.4
250 4.48 0.46 13.9 1 17 2 004
300 5.12 0.56 12.0 512 1673 -0.5
350 5.66 0.:6 10. 503 5 -0.6
400 6.11 0.76 8. 495 15 -0.7
450 6.46, :6 6. 46 1503 -0.8
500 6.tO 3.8 48 140-U
550 6.84 1.6 469 -0.9
600 6.87 .18 -0.7 461 116 -1.01.4 -5.6 44
650 6 ,. -3.1 452 961

-8. 6:f4 -S82 436 99

900 4.45 1.86 6e5 411 1064-L

950 3o57 403 9102 -1.5
1000 :54 91•.1 :92:1 439 9o10 -1.6
1050 .35 2.24 -26.0 387 QA -9.4
1100 0.00 2.37 -29.4 379 902 -1.7
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TYPE C9 3 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 19.489 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LI. SEC.

DRAG RDCRo WT. 0,000 GRAMS CHG. WT. 0.32 GRAMS SABOT MT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I 405G. YAW)I*2 0.081

RANGE HEIGHT tF ANGMF FALL S ENERCY O) DVIPCT. VRAG)m M 11 S M/SEC JOULES M/SEC/PC

o o0oo 0 0000 OO 200 391 0.0
0 0.0 0 2 0? 0*0so 4.61 8: 5 1893 oo1 .0

100 8.. 365 -0.j
150 11.89 0.7 60.6 190 353 -0.1
200 14.53 1.04 46.6 187 341 -0.1
25u L6.46 1.31 32.1 184 33L -0.1
300 i0.7 1.58 17.1 181 320 -0.2
350 I8s L386 1*? 178 360 -0.2400 17.3 1.4 -14.3 176 :450 L6.2 1.43 -30.7 173 92

550 L2.04 32 65 68 -0.3600 8.o4 3.32 16 167 g
650 3.6 3.62 -80:6 g63 60o
686 0.00 3.85 -115.2 162 54 -0.3

DRAG ROCR. wi. 0.389 GRAMS PCr. DRAG CHANGE / IEG. YAWIS*2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIVI/DIPCT. DRAGI
m m SEC MILS M/SEC JOULES MISEC/PCT

0 0.00 0.00 100.0 200 390 0.0
0 0.00 0.00 100.0 200 390 0.0

s0 4.61 0.25 87.4 199 384 0.0
100 8.60 0.51 74.7 97 378 0.0
ISO 11.95 0.76 61.7 196 372 0.0

20 46 f 861S 366 0.0

350 18.880 8.3 1- 36 -0.1

550 15.05 8.66 -47.8U LT 3-0.
600 12.34 30.13 -IJ:3 85s 316 -0
650 8.92 3.40 -. 13 -0.
700 4.75 3.68 -Y2.4 1 3 1 -0.2
748 0.00 3.95 -107.6 177 299 -0.2
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STYPE CS 3 CALIBER 7.62 MM AVERAGE DENSITY 16.?0 GRAMS/CC.

PROJ. WT 19.489 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.a LB. SEC.

DRAG RDCRo WT. OeOOO GRAMS CHGo WT, 0.43 GRAMS SABOT WT. 0.000 GRAMS

TWIST KAtE NA PCT. DRAG CHANGE / 1DEG. YAW)**2 0.81

RANGE HEIGHT OF ANG OF FALL V ENERGY D(VI/qPET, DRAG)M MSIEC MILS M/SEC JOULES 14SEC/C

0 0.00 0.00 O 1000 264 679 0050 4e7,4 o.., 18: 60 6t 8 :8100 9 0.6 9 ao 02 156 631 -o.1
15U 1312 0.58 77o4 252 617 -0. !20U 16l73 0ii9 69o4 248 591 -0.2

750 19.94 0.99 61.1 244 579 -0.2
300 22.74 1.20 52.6 240 561 -0:2

500 29.51 34.7 426 -0.4

55u 30.03 429 -0.4
6Q0 30.06 -4.* 465 -0.4
6U 299.5? -_1.4 451 -0.4
700 8.• .7:700 285z;.9 431 -0.5
750 2 6.9 -37. 102 09 44-0
00 24.8s -4903 106 -0.5850 22.14 1:10 -61.3 829 394 -0.5

900 18.83 3.95 -730 99 388 -0.695u 14.89 4.20 -86.4 j9? 371 -0.6
100 0N 4*46 -99.5 94 366 -0.6
150 "o 4.7 -213.o 9 56 -o6
1093 0.:00 4.95 -125.L 189 341 -0.6

DRAG RDCRe WT. 0.389 GRAMS PCT. DRAG CHANGE / IDIG. YAW)**2 1.57

RANGE H/EIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)M SEC MILS MISEC JOULES M/SEC/PCT

U 1400 0.77 065 7 264 639 0.1
0 O.O0 0.00 86.7 264 679 0.050 4.09 0.1€) 79s5 26f 70 0.0

tu 0.02 0.00 86.. 264 679 0.0
) 41.018 0.1 64o98 259 65 0*0

200 14*78 2 0.3 5723 268 643 -0.0
250 16.81 0.96 49. 6 60.1
300 19.07 j: 42.1 M4 66 -0.1
350 2095 34.3 253 618 -0.1
400 22.44 1.56 26.5 251 609 -0.1

550 4 .16 2.3 4 586 -0.2

600 24e49 2.36 -5.9 246 578 -0:2650 24,00 -14ef J4(764 --• :0
0 0 4 56 0:

800 20•.04 3.19 -39,9 238 541 -0.3
850 17:.86 3:4? :48: J34 Us -0.3
900 15.24 61 2-.31 5 9 -0.3
950 12.16 3.83 -67.6 2J7 494 -0.4
1000 8.61 4.05 -77.4 224 479 -0.4
1050 4.56 4-8.5 465 -0.4
1100 0.00 4.t -97.9 451 -0.4
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!1-
TYPE CS 3 CALIBER 1.62 PM AVERAGE DENSITY 16.70 GRAMSICC.

PRO.J. Wt 19.489 GRAMS PROJ. OIA. 7.62 MM IMPULSE 2.1 LI. SEC.

DRAG ROCR WITe 0.000 GRAMS CHG. MT. 1.22 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV.* 13.5 IN. PCT& DRAB CHANGE 1 40E0; YAW)**2 0.81

RANGE HEIGHT ANGNsFALL M/lE !ioN4 EIAC VRA,/

0 0.00 0.00 49.0 404 1590 0.00 00049.0 404 5900
o.oo 0..o "° 0.0 o

50 2.33 0? 45.9 393 i
I50 6.51 0.39 39.0 370 1338 -0.

20U 8.34 0.53 35.3 360 !264
250 9.97 0.67 31.3 351 1198 -O.s
300 .41 0, 3 1 -0.5

35 :64 0.96 f. 191 -0
'.00 .65 4-01
450 14.41 -0.5
500 14.693 .0 -0.5600 1•.52 70 90t -0.6
650 ICU 1 :9 30a

750 13.81 "24 39 -0
800 jZ.82 1.41 - 4.4 88 U1
900 9.84 2.7? -36.8 ?T9 ;1 89
q50 7.7 2.9s -43. T 6
1000 S.79 708,050 2T 2? 6;0Ilo0 0.00 3.s1 -64*1 166 3 0

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.57

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

u 0.00 0.00 40.7 404 590 o.o
0 0.00 0.00 407, .404 L590 0.0

100 1. 6 9  0.2 34.4 94 50 -0:1
1s5 5.30 o.38 31 8 46 -0.2
200 687 0.51 .- 0.2
250 8.03 0.64 4.4 3
S0 1:07 98t -0.4

+o i;! - , ,...
Vi0o 9.8 :4 07 1-943

600 11:99t 6t -., 1 1 -

1000 2.81 0 9:8:6
750 17Ob? 3.3 -0.5800 9.82 :0 t9133H -0.5

160 C:5-3-140
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I

5 .5 -l

ALL DIMENSIONS ARE IN CALIBERS

Axial Radius of Gyration w 0.322 Cal. Wetted Area - 13.05 Cal.2

Transverse Radius of Gyration - 1.20 Cal. Volume a 2.79 Cal. 3

Center of Mass (Nose) a 3.44 Cal. Length a 5.5 Cal.

Mach CD CD CDo ' D CNC0
Noo 0 B C(Tracer) FT D

.5 * .153 .0e1 1.42 .83 3.7

.8 .138 .081 1.40 .62 3.95

.9 .156 .081 1.35 .37 4.15

.95* .219 .140 1.25 .00 4.31

1.0 .281 .198 1.19 .20 3.86

1.05 * 346 .257 1.60 1.09 3.75
1.1 * .346 .257 1.78 1.36 3.70

1.5 ' .300 .239 2.28 1.90 3.52

2.0 .255 .060 .195 .057 .138 2.38 2.06 3.28

2.5 .218 .054 .164 .049 .115 2.39 2.17 3.04

3.0 .192 .046 .146 .043 .103 2.39 2.25 2.83

3.5 .174 .039 .135 .039 .096 2.39 2.29 2.74

4.0 .157 .034 .123 .035 .089 2.39 2.30 2.72

CD2 (Mach - 2.W) = 2.40 (1/radian squared)

Estimated data

161 AR-i-1
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TYPE AR I CALISER S-S OMN AVERAGE OgNSITY 7.50 GRAMS/CCe ; "

PROJ. Wi 3.446 GRAMS PROJ. DIA, 5.56 MR IMPULSE 0.8 Ll. SEC- o'

DRAG ROCA. WT, 0.000 GRAMS CHi, We. 0.62 GRAMS SASOT tT, 0.000 GRAMS

TWIST RATE REV./ 9.S IN. PCT, DRAG CHANGE 4 ID0Es YAWI**t 0.64 j

RAgGf NEI1GHT j ~ ANGAISP ALL 0y411CT DAG

to0 2.73 0.4 19.9 70 -0.8
so 4.02 25.6 7 -1.

0-0 49 41

40.: :00o8•.,!: 3•

;0 . 8  41j A43
?so .14 :.64 91

!,.4oo |:: !za:o ,,, iS

RANGE EGT OjY ANG i OF 9L V NEG O.I6/ RG

O OD0 000 2.• 5 i•O

9 :8•

1:'~ 04' :5 -. 4 .6
4 146 - s6

105-2.. .
7100 0000 T09 .50 99

DRAG ROCRe WT. 0.151 GRAMS PCT, DRAG CHANGE /IDEG* YAW)**2 1.12

RANGE HEIGHT TOP ANG OF 9ALL V ENERGY 0(V14/01PC;. DRAG1

N SEC NILS N/SEC JOULES N/EC / 7

0 0.00 0.00 22.1 751 92 0.0

0,00 0.0 0.0
a 1:8t :8* I10 ilde

4 44 4- 1-3

4J

700 6.4a 
i0t II

90 a: - as- 
j &

.000 a S 7 4 3:8
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TYPE AR I CALIBER S.36 NM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3446 GRAMS PROJ. DCIA. 5.56 MM IMPULSE i.* Lb. SEC.

DRAG RDCRT. W eY 0.000 GRAMS CHfO WTe 1.55 GRAMS SABOT WTY 0.000 GRAMS

TWIST RATE RIEVe 691 IN. PC?. DRAG CHANGE I (DEG. YAW1I0Z 0.84

RAoGE HEAGHT |lt ANGMf[SFALL ,A"ERE D1114VI•| •CRAG)

0 05.

0 :O 1:0 ,0 13.S 101"7 1782. 0,0

1.87 0. 6 .9 892 1371 -,.2
00 J4 :jj 11.2 a5 ~ 49 - 6

29 10.5 811 f34
300 B1000: 4 :13
D.T. 0.1 3 5.5 619 6 YA.7

43 4. 0

438 441 9: -4e

,.6 1 4A
00 30 -3.1

*DRAG ROCR* WT, 0.151 GRAMS PCTe DRAG CHANGE /(DEG. YAW10*? 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D0P r; DRAG)
N M SEC MILS M/SEC JOULES e

0 0.00 0.00 0.
0 .000 0.0 10.0:101 77 00

f8 811 i::

:00

41 -4o9

165 AR-i-S



TYPL AR I, cOAL I SER 5.56 ON AVERAGE DINSITY ?.80 GRANS/CC. I
"PROJ. WT 3.444 GRAMS PROJ. OIA. 5.56 MR IPitOM SU 2.1 LB. SEC.

DRAG ROCk.. ,T. 0.000 GRAMS CHO. WT. 5.61 GRAMS SASOT WI. 0.000 GRAMS 11
TWIST RATE REV,/ 6.$ IN. PCT. DRAG CHANGE / IE2. YAW|**2 0.84

RANGE HEAGHT 12t ANGNFS FALL 5fi 11qfT~RG

0000 0I100~p IR G K
so 0iii1:' 8:0 N 30 96.00

41

716 -9 2 5.9

a~f 0 .0 2!9 86 I
DRAG RDCR. wT. 0.151 GRAMS PCTI DRAG CHANGE I OIEG, YAWI**2 1.12

RAN(GE HEIGHT TOF ANG OF FALL V ENERGY DIVt/DIPCT. DRAG)
M 1 SEC MILS MISEC JOULES M/S EC/PC.T

0 .00 0.00 45 1400 3371 0.0

0. 0 0.00 
33j7 00

0.00 400 4.I ii 1" :2

1i!iIo0.730,it
600)

SS *4 0*1til 166 I
0.00 "1 -6,
0oo33 a o 166 6AR-1-6



Ii

TYPE AR 1 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 4.699 GORMIS PROJ. DNA. 5.56 "M IMPULSE Og LB. SEC.
DRAG RDO .MT. ,,0000 GRAMS CHGo. W7 0.66 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 6.6 IN. PCT. DRAG CHANGE / (DEG. YAWI**2 0.84

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V1/CDPCT. DRAG)M 1 SEC NILS M/SEC JOULES M/SIEC/PC

0 O000 O.000 0 6 O
0 0.00 0.00 16*6 569 TO? 0.0

97 09 35e2 544 787 -0.02
100 1.45S 0.1 33*4 520 68 -O,00

SO 5.04 OC18 31.5 497 600 0.Ii I1i j~l :h II;, E~l:990 .:6 t.-39.•,
|4,g 36

4. 0

CRAG RDCR. WT, 0,151 GRAMS PCT. URAG; CHANGE / (DEG. YAW)**2 1.12

RANGE HENIGHT ANGQ•FsFALL ENERGY ()OPT.DAI
H M aL MAEC J.O, LS C ,SE),P:T~R~

O .00 0.00 31.1 56b 787 0,0

s8 0.0
0~ al Iu

In.1 1 17 1 Is

n !! :46 -- 1.6

'1 I !t•6.0 to2

DRAG RD2 W: oP RM CoD"CHNE IEoYW02 II

:08 N31 1 56 9 7 7-0-7



r

IJ

TYPE AR I CALIBER 5,96 PM AVE4RAGE DENSITY 11.00 GRAMS/CC.
PROJ. WY 4.659 GRAMS PROJe CIA* SS6 NN IMPULSE 1.2 Lin SEC.

DRAG ROCRK. eT. 0.000 GRA1S Ct. WT. 162l9 GRAMS SMOT WT. OO90 GRAMS

TWIST RATE REVe/ 6.9 14e PCT. ORAG CHANGE I I4E0. YAW11**2 0.04

RAUGE HEIGHT It ANG1 0ISsFALL M/AEC ENERGY O(IN IPT ORAG,JOULE M/EC /C

6. 1100? O.8
'8:800fa 13039

150 2.47 0.20 5.1 705 1207 -0.8

1:81 ' I :Ptlt'I
5.9 * S9

18900 :19I

00 6.63 44110

2.58 :! 17I1100 .00 223 -1.4

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / bEG. YAW)**2 1012

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT. DRAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 4.1 38 59 0.00
S 0.00 0.00 4 0.0

5 1 6: 41 -0.2

0II I:.98

06 41:1
55 ,.99 .82.8

4.96 1 . 66 01

4.06 -. 194
10 0 9 101 -36

900 :1 1:

168 AR•-i-B4*96 4 61



TYPE AR L CALIBER 5.56 MM AVERAGE DENSITY 11.O0 GRAMS/CC*

PROJ. WT 4.859 GRAMS PROJ. DIA. 5.56 "M IMPULSE 2.1 LB. SEC.
DRAG RDCR..WT. 0.000 GRAMS CHG6 WeT 3.05 GRAMS SA30T WT* 0,000 GRAMS I
TWIST RATE REVe/ 7.4 [No PCT* DRAG CHANGE I DEG. YAWM*02 0.84

RANGE NEAGHT l NGpt[sFALL / NEGY ODV|) PlhCVAG,

0 0.00 00 6.6 1169 31•0 0.0
:8 o6g 6.6 1169 3 0 0.058 0: l46:2 1L38 3144 -003

to0 0.6 0.o9 5.8 1107 2975 -0.6
150 0.89 0.13 5.4 1076 2812 -0.9
200 1.14 0.18 4.9 1045 2655 -1.j
50 1.3 4. 5 1 38

4 *93 19, 9526 0 11:11 02 1 -3:.

-3.3. IIf
850 * 1 .03 83 2 -43

0.95 -4.4 e4 101 -4.8
650 -6.8 620 935 -1.0

100 0:9s -4.6 570 8
110iDo0 ? LID2 54S 722 -5o5

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I IDEG. YAW10*2 1.12

RANGE HEIGHT F ANGM SF FALL /EC ENERGY JDV)/ODPET* DRAGIEI
M M 1CLS M/E JOULES MI E /PCT

0 0.00 0.00 5.7 1169 3310 0.0
y0y 19y 1 :c17 19 1100.0

0.75 0:34.5 1097 9J
1800 0.97 0a4.1 1073 291::7
20 1.16 0.23 3.6 050 673 -1.2
300 1.33 0.:7 3- to7 2555 -. 4
350a S4 10 4 j

5501: 10 .3 961 3

800 o9 0 -. " 9-3:50 983 147 -3.7600 65 ei 91.6
1 0 .2 - :4 139 3.97500 708 a.06 -l.3 719 1642 -3.2

91.2 -544317 -4*l
1:0 1:9 -6.3 +719 22-.

1n8 -7e3 698 u&9 -4.4

169 AR- 1-9



TYPE AR I CALIBER S.56 NO AVERAGE DENSITY 16.70 GRAMS/CCI

PROJ. WT 7.377 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LS. SiC. " i

DRAG RDCR. W.t 0.000 GRAMS CHG. WT. 0.47 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REVe/ 7.9 IN. PCT. DRAG CHANGE 1 IDEGS YA44I**I 0.84

ftAýSE HEtGHT JI ANGM?[SFALL ME

0 0.00 0.00 3 40 0:0.0so 2.,4, o. 49 39, ties :o:1
100 4.82 0.6 4 379 5 0 0.
150 6.98 0.39 42.1. 366 494 -0.4

t5:76 -13.6
950 3 -Z0i oO~ 630 1:• 30! I::

0 91 ' 1-00• •:49 1" :4:3

.2 
-0.8318O o8:oo :. : 1:1 12

DRAG ROCR* WIT. 0.15 GRAMS PCTo DRAG CHANGE (DEG. YAWI**2 1.12
OFFA elP4 EERGY 0(V)/OlPCT ~G

RANGE HEIGHT OF ANG OF FALL NT DRAG)
M AJSNISOULES /E/PCT

0 0.00 0.00 47.4 406 608 0.0
0 0.00 0.00 47.4 060.0

0o o*2o 44o3 96, 991 -0.1

4.34 86 948

9S0 0.5

O00 6 o 4

0.00

13700 9 R-0.6 O

I I

6JO 4 71:1 4-0.6
9507 1. 130-

6000 14:5 .0? 4  - *6

917005 ~- i-i

000 31 -0*



TYPE AR I CALIBER S.56 MN AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. NT 7.377 GRANS PROJ. O|Ae 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR WTo OoO.00 GRAMS CHG. WT. O.99 GRAMS SABOT WT. O.00 GRAMS

TWIST RATE REV./ l.o IN. PCT. DRAG CHANGE M OEGo YAW)**2 0.08

RAPGE HEIGT lt• ANG,0 P[ALL MAsC ECERIo O(V1SDjPCT. DRAG)

0, 0000 :89 S"6,3 1,,9 0.o
0o 1:3 :88 16

,j9 766-3.150 3.88 00•88010 o Hi I9N ~~0.1
IS 538.007 -0

O4OO 8,09 192*1
0.02 SS 6

A0 16 3

-- --. *000

94 08.

7 90 ?-1.36'

5 5

'8 9 :

91~0 6 9 1:. *16-0.

0:0- :S:

-9988 30 . 6 :b7840
109 :0? 351 -4 -*01.7

1100 1.0948 -369 30 394 -1.3

171G AR-i-o011GRM CilRGCHNE (DG A142 11



TYPE AR I CALIBER S.56 MA AVERAGE DENSITY 16.70 GRANSICC.

PROJ. WT 7.377 GRAMS PROJ. DIA* 5.56 MM IMPULSE 2.1 La. SIC.
DRAG ROCRe WTY. 0000 GRAMS CHG WYTe 2.43 GRAMS SA1OT iWT. O.OO0 GRAMS

TWIST RATE REV./ 8.7 IN. PGT* DRAG CHANGE / (DIG. YAWI*e2 0.84

RAýGE "EIGHT t ANG O1 FALL / SN til DIVI4qjk;yRAGI

.,IT N:'DA CHNGE / 0"[[• qo;:j•Ir DRAG)

0 000 0,000 18;:4 as•8 0.0

o.o0 o 00H8 00so 0. 49 o0 o 99.7 86Y :0 - .;t~oo 0.95 0.,1 9,.o? 171 .
.3 8 803 .22 94 -0,

2 4. 09

2-2.2

6.2 9?:

I00 11114 -

1RG72:R T 011GRN C ARDA-HAG D~oYM~2 1,12

110 1:6o :1o ,. 69ii ~

$00 10870 56 6303
1100 00 1:66 44t 91

1o10 0,*44,
600 2.85 ,7

4oo t t
100 0.5o 4 -. 9a-

100 14 0 :3S0

172 .1 --. 1-1



TYPE AR I CALIBER 6.50 MN AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.507 GRAMS PROJ. DIA. 6.30 MM IMPULSE 0.8 LB. SEC*

DRAG ROCRw.WT9 0.000 GRAMS CHG. W7. 0.61 GRAMS SABOT WT. 0OOO GRAMS

TWIST RATE REVe. 6.4 IN. PCT. DRAG CHANGE / IDEGe YAW)e*2 O.4

RANGE HEIGHT 1'O ANG OF FALL V ENERGY DIV)/DIPET;CDRAGI.MMSE NILS "/SEC JOULES ME /P T

0000 0.00 49.4 514 ?27 0.0

so 2e3 8 0 47.4 46 -80,0 4•:1t ,8: 41j, 9 1 -0.s
IS 6I 427 432 514 :0:0

200 8.e84 o.44 39.8 407 4,5
250 10.72 0.•7 36e6 382 4 c -1.2
300 .10 32.9 359 354 -1.4
35 0 li 9 5  .84 48.8 339 164 8 1:2

-1 1. 19!; o
?00 :841 -L,.6
9900 9.3 -1e.4 113 -,.2

I:! •! i iti! -•

DRAG ROCR. WT, 0,241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**,2 1.12

RANGE HEIGHT OF ANG OF FALL V ENERGY DIVI/C PCT. DRAG)
H M .A ILS N/SEC JOULES M/SEC/PCV

00 0. 00 0.0 41.6 514 702000 .00 00 e1.6 ? 0.0
so ?,99 39.6 4 2 665 -0.2
08 •8: 470 606 -0.4

S 6 5: SS3 0.6

10 1 :416 .80 ~301 72

400 1 0.9490 35! 34 -1.3

14.57 .50.8 309
9441:8 -4.6 019 J4
08 -:0.38

70 3A3 -62 0,
S.54 .3 - 11 -0.9

1 ' '8 113 -0.9

91 : 1 196 -0.8
0. 5 19 - :40 -0.8-5.o -0. 9:1 -5o

10 005 -64.4 155 166 :1:1
173 AR- 1-13



TYPE AR I CALIBER 6.50 PM AVERAGE DENSITY 71.0 GRAM$ICC.

PROJ. WT 5.50? GRAMS PROJ. DIA. 6450 MM IMPULSE 1.2 Ll. SEC.

DRAG RDCR. WT. 0OO GRAMS CHG. WT9 1.19 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV.I 6.7 IN. PCT. DRAG CHANGE / IDEG. YAW)**& 0864

RAGE HEIGHT tt ANG.MsFALL M,/EC SJOE I VI•7f~h AG)

0 0 0 000 27.3 714 1404 0.0
0 0.00 0.0

50 1.31 000 681 -0.3
too 2.58 0.15s 265 649 1 -0.6
150 3.78 0.23 23.9 618 1051 -0.9

,,*o 93, o1e 161t
400 86 .69 4~4S 0 938 ,0• -i4600 300 21
450 Al :700 .64 w46 -4ll

9e7 *1 :14 3 1:$o9 :6 --9.3
900 7.75 2:• .950 6:., !:14 :-3 t16

1000 4. 6 o41} -349
1050 2.46 :6 -U.4 -:14
1100 0.00 1.86 -53.9 0 s- .5

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.12

RANGE HEIGHT OF ANG OF FALL V ENER IV )/D(PC1. DRAG$
m M IEC MILS M/SEC JOULES M/SECIPCT

0 0.00 0.00 17 7 04 0.0
0 0.00 0.00 4 4

50 1.04 .078 6. 69 3 6 48.
10 1.03 8.: 96 66 1,50 .96 .4 60 1 :8
4 0 s84,S00 7.84 086~ . 10 , 4.65 0.93 6

5.39 840[66 8:t! 9.0
50o 7: 0.96 4.5 454i

750 7.63 Ni -72 76 3
8oo 19 8 - 59 346700 :j .86 1:841

5 :.73 - 430

950 4 -31
1050 ?.821 .35 1*9
1100 0.00 2.52 -40.1 0

174 AR- 1-14

L!



TYPE AR I CALIBER 6.50 MM AVERAGE DENSITY 7,80 GRANS/CC.

PROJ. WT 5.50? GRAMS PROJ. OIA. 6.50 MM IMPULSE 2.1 LB. SFC.

ORAG RmCRe.. Wite 0000 GRAMS CHGo WTe 2o66 GRAMS SABOT WT, O.000 GRAMS

TWIST RATE REVe/ .T2 IN* PCT. DRAG CHANGE f (DIG& YAW)I$2 0.64

RANGE! HEIAGHT Ift ANGM?[tSFALL MAIEC ODV14DjP2T. DRAG)

0 0.00 0.00 9.4 0o 326 0.00l 44 Is 3 :0t.
so 1.29 B.SO* 972 16011.

200 I.67 0020 7.5, 936 2414, -1.4
250 2.02 0.25 6.9 901 2235 -1.8
300 2.35 0.31 6.2 866 065 -2.1

6A 1 111R 1.02 1 GRAMS ITi IRGCAG IDG :N)*2 11

700 3,49 :6 1.60d I1 ~ .

:6.4 4 :4~
90 2.9 1:23 -6.4 415 6 1 -501

ill1:11 -1:41 Ii 05
1100 0.00 1. 0 - 12 3 401 -SO5

DRAG ROCRo WTe 0*241 GRAMS PCi. DRAG CHANGE /(DEG. YAWI**2 1912

RANGE HEAGHT TIF ANG OP FALL V ENERGY 0(VI/C (PCT, RAG)
H NSC LtI N/SEC JOULES M/SEC/;CT

8 8:88 8:8 85 U008

.2 56

'Ii 3 I I t
66

I~t -D :3 :
I It~ 1:1

!1!! o. t:41 -2i' HtA 70 - ii.

17S AR-1-15



|I

TYPE AR I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WI 1.066 GRAMS PROJ. DIA. 6.e0 MM IMPULSE 0.8 LB. SEC.

DRAG R5CRo WT* 01 GM 34T GRAMS SABOT T 0 0 GRAMS

TDIST RATE REV/. T.5 INRA PC?# DRAG CHANGE / DGaEG. YAN*2 404

RAPGE HEIGHT !QF ANGNMFSFALL M, EC SCIti O(V) ,0|PCT. ORAG)

N N N/SEC JOUT

0 .000 .0 0. 61 008

so 19: :011
I00SO 8.15 0,4 1 49e3 3424 -0 4200 10o4b 0,56 44o9 330 4-0.512 .55s.7 3 9 : .

.4 9

,,.oLi °-i

358s :0:8 1 :1 ý

9:101

1100 IO30
?4 4 0•SC JUE /E/C

176 AR- 1-16

1 :11 -15 34 -04
130 1:0146 1:* 341f :8



I-i

TYPE AR I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 7.?66 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.
DRAG RDCR. WT. 0.000 GRAMS CHO. WTY 0.95 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REVe/ T7. IN* PCT. DRAG CHANGE / IDEG. YAWI**2 0.84

RAPGE HEAGHY ill ANG.MfSPALL ,tE N 5E1 Ofl IV pjlI RAGILl MAEC JO[ Li 4E JRG
10 4.1*9 38*06 481 at3 -0
2 0 ..4S 460
2T0e 21 441 90
301) :.01 h. 3U NS

4 :6
4

1.4 14

I4

II"!i 1t ill ti

94

I 177 AR:1-1:

L4

II I,4

DRA RDR, T, ,26GRAS PT• RAGCHAGE ID~e kM)e2 ,1
RANG HEIHT 'G V4

177 AR- 1 -17

L



II

TP ARI CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRANSICC.

PROJ. WT 70.,6 GRAMS PROJ. DIA. 6.5o0 M IMPULSE 2.1 LB. S"C
DRAG ROCS. WT. 0.000 GRAMS CHG. WT. 2o.6 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE REV./ 8.2 IN. PCt. DRAG CHANGE / 10o. YAW)14*2 0.84

R~G IEAGH T  Iff ANMSPLL 14 C joi 111q2;C1*

0 0.00 0.00 13.3 646 2779 0.0
13. 89046 N9 0Soo 8o:23 t1: 1 :0:l

ISO 1:39 0.19 11. ?73 1 2 -0.7
200 2.31 0.25 101 I 41
I.S :414

3.2 449 82 :4I0 U -3.I I1: 1
0 3oo ,.3 is 4 8i l

DRAG R1DCR* WT. 0.241 GRAMS PCT. DRAG CHANGE /IDEG9 YAWI**2 1.12

RANGE HEIGHT TOF ANGMFFALL MVE ENERGY D(V)4 P T DRAG)
M I EC MLS NSC JOULE E M/;ECT

0 .000 30
0.00 .000 u:9 8:80

8 .5 1 0! :8:0 94

1 0 9 .5 I
0:0o4 :4:1

178 AR-i-1?
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TYPE AR I CALIBER 6.SO ON AVERAGE DENSITY 16.TO GRAMS/CC.

PROJ. WT L1.790 GRAMS PROJ. CIA. 6.50 NM IMPULSE 0.8 LB. SEC.

DRAG ROCRi WT, 0.000 GRAMS C;HGT. 0o28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCTe DRAG CHANGE / IDEG. YAW)1*2 0.84

RANGE HEAGHT IlF ANGNMI[SFALL N/VEC ENERGY O|V)/D(PCI. ORAG)
J s OULES MSEC;/ P T

100 .56 36 441 ::
s.686 54 63.4 -0Do .62 o.t 9+. 16 J5

4 ~ 6
5 fel 9 44

5 1.693: 9. 4-2 40 *14
4 1 3 -0.4

-4 f 1 :1.:1 1 :8:1

2:36 ?-.9 -9.S 114 1500,o !! i!+ -,.-;-,::
LID 00 91 -9905 2 o

DRAG RDCR. WT, 0.241 GRAMS PCT. DRAG CHANGE / DEG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/DIPCT, ORAG)
m M SEC MILS M JOULE S /SEC/PCT

0 0000 0*00 ?7.2 283 472 00
0 8:880 0o00 Z83 472 G:o

98 447
06 51.4 -0.91Z 43 -0

00296 -0.

0i 
206l409 -0.3

9:0 lb+o. 6 4 -0.4o!i 16,8' :8:i
0~ ~ ~l lls 1: 1337 -:16 51t,. 166 -0

911 8 :6+.o,13 100 1* o l 24011 3-.
0 08 4:9 :19: 11? 7-Os4

179 AR-1-19

Li



I

TYPE AR 1 CALIBER 6.50 MR AVERAGE DINSITY 16.10 GRAMSICU.

PROJ. WT 11.?90 GRAMS PROJ. DIAe 6.50 MR IMPULSE 1.2 LI. SEC*

DRAG ROCR. WT. 0.000 GRAMS CHG. WTo 0o66 GRAMS SABOT NT. OoO00 GRAMS
TWIST RATE REV*I 9.2 IN. PCT* D•AG CHANGE / IDES. VAW,**2 0.84fRAIGE HEAGHY i ANG,?[FALL M/C ~ f

0 0.00 0.00 1:2 ~ 06 BIG 0.00
0 000 8 0.

IS0 7.09 42.4 54 -0.3
200 9.07 38.3 6 -0.4
250 10. 8 .70 34.0 336 665 -0.4

3 63S-0.5

6.4 - 04.:

DRAG RDCR. WOT. 0.241 GRAM4S PCT. DRAG CHANGE / IDEG. YA•II**2 1.12

RANGE HEIGHT TOF ANG OF FALL N/~s ENERGY DIVI/OIPCT. DRAGI
N N4 SEC M LS J/EC .OULES N/SEC /PCT

0.0 0 49.4 3 150 2.33 145.0 38 -

4.4 0.7 4.06 0

6.41 0.40 38.4
8.06 0.54 34.5

00 96 -.69 0.4 -4.
300 11.25 0.83 6,2 341 -0

18 43 91 -0.44

13.4fl -0 *5

.8 0

00 U 3 -11; 33 -0.

100 7.3 -4:1.490.
D 050 2.82 -0.D
1100 0.00 -6047 442 :8

180 AR-1-20



TYPE AR I CALIBER 6.50 MN AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT IL.90 GRAMS PROJ. ODA. 6.50 MM IMPULSE 2.1 LB. SEC.

DRAG ROGR. WT. 0.000 GRAMS CHG. WT. 1.83 GRAMS SABOT W,. 0.000 GRAMS

TWIST RATE REV./ 9.6 IN. PCT. DRAG CHANGE 1 (DEG. YAW)0*2 0.84

RANGE HENGHT OF AND OF FALL V ENERGY D(V)/O|PCT. DRAG)
M O sEC NILS M/SEC JOULES M/ SEC/PC

0 0.00 o00 af 60 00

:811 .80 1: 593 t0o; -81:
10.7 0 578 1972 -0.3

15 *06 6.1 564 1678 -0.458 3.85 0.35 16.5 550 1786
4,62 0.44 14.8 537 1699 :-0:

300 5.31 0.53 13.0 523 1614 -0.8

9:1: IN 5 1533 -0.9
so 4 4: 4101-0

p 10::44 8.

6:; tio 903
u 5.1 lei 8

900 4o? ot?*97 376 832 -2.0

1100 0. IN-33.7 337 669 -2.0

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEGo YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT. DRAG)
N ISEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 20.4 607 220.00
n nnn0.0

.00 o l U!

:21 o1:1o o5oo ,o. ,ilt 0:o

8 4 ol 0:51 516 03

690 6.8 0 4? I0335~~ 5o
6: 47 776.4 I:1 0s

3s6 69 -18. 41? t500 249 .0 -21.0 938 -Lo8

a.~ .1 2. 393 69? -1.9
110908 :09 :8 11:8 384 85? -1.9

181 AR-1-21



TYPE AR I CALIBER 7.62 MM AVERAGE DENSITY T.30 GRAMS/CC.

PROJ. WT 6.869 GRAMS PROJ. DtA. 7.62 NM IMPULSE 0.6 LB. SEC. to I

DRAG ROCR. WT. 0.000 GRAMS CHO. Wt. O.51 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 1.3 IN. PCT. DRAG CHANGE I IOEG9 YAW*•4I 0.54

RANGE HEIGHT TP ANGMFSFALL ,y ENERGY JOU4E ,V,(DPCT. DRAG)
M N siC NLS J/E JLEI /s/rT

0.000 0.00 ?1.3 3 1 46 0:1i0.0 .0:7. 311 ~ 41 1:8
6.o ooooo 64o !If !it

S9.81 0.46 59.4 31-0.3
200 12.6 0.62 540 300 319 -0.4
2S0 S.13 0.19 48.3 291 375 -0.44fl *1 1I11 it III I1I11 4! :111?
,00 14.5 -0.8

750 ?.76 23 j1 -o. aS•oo -111.L,:
§20 46.5 -0.

0 -t6.1 59
950 12.$58 . - 70 90 .,9 ,4.11 -91.2 92:0.00 4.3T 0 .98 :1:

ORAG RDCR. wT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DEVI/D(PCT. DRAG)
M m SEC MILS M/SEC JOULES MISEC/PCT

0 0.00 0.00 64.2 35 546 0.0
0 0.00 0. 64.2 351 946 0.0
0o 3.05 8:i9 59 0.

300 0 41 6R4~ .8, .83 •:I

4.aa -0.4

90-0.4

I8. .a : 85
1:8.8 -6.86

7 17.85 -a141 j -085
8oo 16.49 .676 -0.5

04 3 hI: 40
T00 A- 31 -2

182 AR-1-22



TYPE AR I CALIBER ?o62 MN AVERAGE DENSITY 7.O GRAMS/CC.
PROJ. WT 8.869 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LU. SEC.
DRAG RDCKo WT. 0.000 GRAMS CHG. WT. 0.86 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE REV./ ?.S IN. PCI. DRAG CHANGE / IDEG. YAW0**2 0.6*4

RAUGE HIAGHT Ig ANGMsFALL M/jEC ENERGY D(V'491E jAGI
L77OL E0MR8 66 :8so 1 42: 4*62 9 0:

06549*9 -0.4110 6:9 31 41147 ? 015 1.6 8:4S 3 .539g 693 -0.8
0 " 0 8: 35.1 372 -10.

30 0 ,.3 34. 355 560 :1.1

!iii ill * 1! Iii1o litl :j!j
o~oo I 2 :8:|

35l0 212

o4 1: 2417 6 :.:

t:ti -o:

00 8 .
-12: 01 21 -0 *

g 3 . 161*9

90 902 0 8 : 4: 144 11

-- 1:. 117 :9 0.9

10,o :•t:I 7 3*-.
110 00 6 362.2 60 -0

183 AR-1-23



TYPE AR t CALIBER 7.62 41N AVERAGE 01NS17V 1.60 GRAMS/CC.

PROJ. WT 8.669 GRAMS PROJ. DIA. W .62 MPM |IMPULSE 2.1 Lt. StC.

ORAG ROCRA,. T. 0*O0 GRAMS CtG. 4W10 2.11 GRAMS SABOT Wti. 0000 GRAMS

TWIST RATE REV.I 7&9 IN, PCT. ORAG iA•MNI 1 406.* YA1WI 0644

RNG I4EAGNT lit ANGMFSFALL wu ~ I
860.0

92 1-030
50 .: 1 2 -006

so0 2.88 0 R -0.8

3.57 -I.3

8:0 4: 0*3 45 860 -1.3
300 5.0 4 i :S311 111 .0
6~ 

49. :01i 1111 6L
CRG DC. I 0 :33 GRM . DRGCHNE/ G -A)* 1.1

-:1

ORAG ROCR, WTe 0*399 GRAMS PCT. DRAG CHANGE I IDEGo YAWI*¢;Z t.12

RANGE HEIGHT TOP ANG OF FALL V ENERGY &IV)/DIPCT. DRAG$

14 SEC MIALS N/SEC JOULE.. M/SEC/PCT

0 0*00 0.00 16.3 763 62 0.0

o 0. 63 16 1" 0.0so so, 4': i•::

30 4.L
60 I . I: 9

1.3 Vt760 6 It I

184 PI- 1-240Io



iI
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TYPE AR I CALIBER 7.62 MA AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.50? GRAMS PROJ. DIAe 7.62 MM IMPULSE O.6 LB. SIC.
SDRAG RDCR,*-NT. 0.000 GRAMS CHO. Wie 0.28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATe NA PCT. DRAG CHANGE I 0DEG. YAWI**2 0.084

RANGE HEiGHT TOF ANGMO FsALL M/sEV ENERGY JIV1S/DPCT" DRAG)

0.00 6 .00 96.1 71 459 0.0
58 4,6B 9.16 445 O. 0

1 Be7 0. 2t, ::12.63 0: 94:1
16.12 0.76 61:1 254 404 -0.2

250 a .. -S 8:

26! 6. o

4:41-0

too : : :62:'"" |! ::
4.84

90 0.4 6o3 3-0.7

DRAG RDCR. NT. 0.389 GRAMS PCT. DRAG CHANGE / IDEG. YAW)~S*2 1.12

RANGEM HEIGHTM TOF ANGMOFsFALLI /E JUsNEG O i) '//'P'T'SC TRAG)

60 0.0 0.0 86. 27 450.0

0.0 .0 86.7 271 459 *0.

:6. 18. 61 -0.6Io I:8:11 1 -*oi.b 9i:8:1

I.6 -- :8:
1: 000 4o-0

0 *0 00 6?2?45 0.5

0i 85 4R-0 -2



TYPE AR I CALIBER 7e62 MN AVERAGE DENSITY 11.00 GRAMS/CC. *f

rPROJ. WT l2.,50? GRAANS PROJ. 6IA. 7062 ph IMPUISI 1.2 Ll. SEC6

BRAG ROCR.e UT. 0.000 GRAMS CHO. WY. 0.61 GRAMS SABOT WY. 0.000 GRAMS
TWIST RATE REV./ B.? IN. PCT* DRAB CHANCE / lDlE. YAW10** 0.84

RANGE HEIGHT OF ANG OF FALL N/E 0b~ IVIAFIPCT;CRAG)

0 4 0.0

so 29 .45 55 6-0.1

00 0OjS

40 e41 :
go 13:1:1

4. '5J1
100 0.4 3:11:0:

?5 7.46

8100 .00 .9 -606 4 3142 -8.6

DRA OR 14*4 0.3 9 GRM CT0RGCHNE/IDG AI*2 11

9 8 1EC MLS N/E8JU:;S~/C

0.00 8.0 556 03

92~ 1 - 6 4

000 00 4.91

4Q010~ 149. 4 -

8.9 : 9 i

Il Ii
950 6.58 e2 94 - 0
1100 .00 :8 06 f-00

1818 142 98 4 a I
186 AR-1-26
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TYPE AR I CALIBER 7.61 MN AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.50? GRAMS PROJ. DIAe 7.62 MM IMPULSE 2e. LUe SEC.

DRAG RDCKR. WT. 0.000 GRAMS CHQe Wle 1.7? GRAMS SABOT Wi. O.O00 GRAMS

TWIST RATE REVe/. 9.1 IN. PCTr DRAG CHANGE I (OEG. YAW)**2 0684

RANGE HEAGHT 11 ANG OF FALL IXS ENERGo DIVI/DiPET RAG)
1N MILS M/EC JOUL M/E / V

29.0 50890.0
0 8:818 8 900 5a 8 9 0.00

50 .38 0. 27.4 560 1960 -0.2
100 2.69 0.18 25.8 542 1837 -0.4

1: 11 1: 0 s 1011
4.6: 4197158

100l -to
??

4 0

9:I 401

900 6.9 :f0 :1- 61

I5 is 4 : 3~ 9 19 1*

DRAG RDCR. WT. 0,389 GRAMS PCT. DRAG CHANGE 1 (DEG. YAWI**2 1.12

RANGE HEAGHT 11[ ANG OfSFALL V SNERGY DIV401PET r RAG)
m N t ML /SEC OULs /E /A'CV

0.00 0.00 5.3 8 0.0
Q8. j49 5 0.0

e83SI| les :8*4

o 4 :•-2 06

Pý1 i! 4I
0 ;Iii I t

18 AR 1-27



I

TYPE AR I CALIBER T.62 MM AVERAGE DENSITY 16.T0 GRAMS/CC.
PR3. W ~ 936 GRAM4S PROJ. DIAe 7s,62 NN INPULSI 0.6 LI. SEC-

DRAG REICR6 WT. O.O00 GRAMS CHO. WT. 0.32 GRAMS sAI0T WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I IDE1 . YAWI140 0.14

RANGE HEIGHT F ANG FSFALL

8:88 8:8 8 188:8 ;8 
0.0o

0 020 0

to0 8.64 9 37 0

C~ :8:

360 

AR1s -

8 L 0

sl 0 1:19 :1 -if:
741 0 :800 

-: 3 111,4

CRAG ROCR e WT e 0 e38 9 GRAMS PCT, DRAG CHANGE (DEGo YA W|•4, 2 1,12

RANGE 
HEIGHT 

TOF ANG 
OCsFALL 

EN R Y O V / | (r O A |

M 
SEC 

141SE 
JOULES 

H E/SE cI T

0 O 0O0 0000 10000 
204 395 

Ono

; 5; 0 6m, :1 - 4o .
:'

188 

AR- 1-2 8



L

69 61?0.0

21010 S 1.6 .9 60 60.4

*1 .1 i0:
n -0. *

9Ii 4: 1o * 4
DRAG ROCRo WY. 0o369 GRAMS PCT. DRAG CHANGE /(DEG* YAW)0*2 1*12

RAOGE HEAGNT li ANG.&FtALL M/C IB

4 .

0 -4

lap AR- 1-2



TYPE AR I CALIBER 7962 MNM AVERAGE DENSITY 16*70 GRAMS/CC.

PROJ. WT 18.986 GRAMS PROJ. DIA. 1.62 "N 1IMPULSE 2.1 LU. SEC.
DRAG ROCA. WY. 0.000 GRAMS CHGe WI. 1.26 GRAMS SASOT WI. 0.000 GRAMS

TWIST RATE REV./ 10.6 INo PCTs 0RAG CMAMSE I IDES. YAW1002 0084

RA4GE HEAGNY 11t ANMS ALL 01C 1ogj I11qjEkRG
100 4a3 I

.6o 6:1 -0.
250 9e3? ~.6S 29.4 4 -0.5

4eL

til Il :0111
DRAG RDCRo WY. 0.369 GRAMS PC?. DRAG CHANGE I 10EG. YAWI*02 1.12 -

RANSE HEIGHT SEC ANGMF FALL v ENERGY 0IV)/OLPCT* DRAG)
M EC TLS AUME/SEC JOULES M/EC!PcT

10 0.16 I'9
ii it

I:4 91 -80
190 AR- 1- 30



I
AR 2

L • 4.0

ALL DIMENSIONS ARE IN CALIBERS
Axial Radius of Gyration - 0.321 Cal. Wetted Area - 12.08 Cal. 2

Transverse Radius of Gyration a 1.17 ral. Volume 2.51 Cal.3

Center of Mass (Nose) * 3.75 Cal. Length u 5.5 Cal.

M, 'Cach C D CDo CD5 T C. DW N

No. .. (Tracer)

.4 .219 .084 1.65 2.60 1.90

.8 .206 .071 1.78 2.60 2.05

.9 * .217 .072 1.87 2.62 2.1

1.0 .280 .097 1.96 2.65 2.15

1.05 .368 .125 2.02 2.70 2.12

1.1 .373 .130 2.08 2.75 2.10

1.5 .312 .209 .103 .056 .047 2.57 2.97 2.00

2.0 .255 .160 .095 .050 .046 2.69 3.03 1.92

2.5 .211 .123 .088 .044 .044 2.76 3.07 1.87

3.0 .179 .097 .082 .040 .042 2.78 3.08 1.86

3.5 .155 .078 .077 .036 .041 2.78 3.08 1.86

4.0 .137 .065 .072 .032 .040 2.78 3.07 1.86

4.3 .126 .007 .069 .030 ,039 2.78 3.07 1.86

¢D2 (Mach a 2.5) = 2.34

Estimated data

191 AR-2-1
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I

TYPE AR 2 CALIBER 5.56 MM AVERAGE OENSITY 7.00 GRAMS/CC.

PROJ. WT 3.364 GRAMS PROJ. CIA* .eS6 MM tMPULSE O.1 LBO SEC.

DRAG RDCR,. WT* 0.000 GRAMS CHGo WT. 0o.0 GRAMS SABOT WT. O.OO GRAMS

TWIST RATE REV. ?7.5 INo PCTO DRAG CHANGE 1 4OE2. YAWI*SZ OS6I

RANGE HEIGHT TOF ANGOP ,PALL MVC IN NEG DIV ,01PET DRAG)
N SCMIS IEC JOBLEI M/;ECT

00.0 0 4.

ISO 1:8-42-4

8.0f50 j4:1 0.j

?J

~ 4

Ol t 
a

0; 

C

DRAG RDCRo Wf. 0.151 GRAMS 1PCT. DRAG CHANCE /(DEG* YAWI*S2 2.01.

RANGE HEIGHT 10 A~4G,?FPALL S11 11qgTCRG
M EC LAIC

4.

44 6

~i4  :4
194 AR-2-4



TYPE AR 2 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3o364 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 LB* SEC.

DRAG RDCRa. WY. 0.000 GRAMS CH~o WT. l.5? GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE REVol' 1.9 IN, PCT. DRAG CHANGE I DEG. YAWI**2 0.56

RAPOE HEOIGHT Iff ANG~f[ PALL

0., 4

0 2:87 oa:t 833 1167 -2.0

004

:0 1 j
0 .0

0~ * 4

011 -1m

193 :4: 2-5
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TYPE AR 2 CALIBER 9..56 MN AVERiAGE DENSITY ?&so GRAMS/CCO
PRO d, WT 3 ,*364 GRAMS PROd, CIAO S696 "M IMPULSE 2*1 L Be SEC*
DRAG RD GCtv .WT , M ,OO GRAMS M eO tiT , 3, 69 Olt" $ SABOT tiT , 0 ,000 GRAMS

TWIST RATE REV. , 7,. IN. PCT. DRAG CHANGE I WDO. ,AW .**. 0o.RAýGE .EAGHT 10[ ANM ?M[ $FALL D IV)•[t O • tl I; C '
Ao MEC 595M°I

lii .4q !! I.

DRAG RDCR. WT, 0.151 GRAMS PCT. DRAG CHANGE / (DIG. VAW)|4** 2.01.
RAN E I E GH M II G• PSALL M/ E J U E NER q D(VI IOLP CT. RAG tSE IP T

0 .0 0 0.0 3.8.
so o0oo 1:1 :l 141t 1o:4
10Q 04 .043 00 808

IO 0.6 061419 -.1*

66111 O

196 
AR-2-6
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TYPE AR 2 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 4 o744 GRAMS PROJ. DIAS 5.56 mm IMPULSE 0.8 Ll. SEC.

DRAG ROCA* WT OOOO GRAMS CHG. NT. 0.67 GRAMS SABOT rT* 0.000 GRAMS
TWIST RATE REV*/ Go? IN. PCTo DRAG CHANGE / IDEG YAWIS02 0.06

RA0G6 HEAGHT lt• ANG.,?[,ALL M/KC INERt 0V1) 7fikyRAG1
N|LS /4/SEC OUL S . lb r . AG

:00 58 Re. 580
478 54 -1.310 !jA6

3EH 601 -0.?

0RAG RDCR. ET. 0.151 GRAMS PCT, DRAG CHANGE I 
0:EG. 

YA478, 5.01

0o a.0 
4 

60 9"DRGRC.Wo0.19 1 19.5 PC1 DRA CHNE (E*YW*2 20

I I Ul

.0 2A D

.44*4 :i:

4.47 
A- 2 -

4 -.
4~ 1Lu 4



TYPE AN 2 CALIBER 5.54 M1M AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 4..l'4f GRAMS l'AOJ9 DIAs SeS6 MM IMPULSE 1.2 L9. SEC-
DRAG RDCRa WI. MO00 GRAMS CIIG. WI. 1.30 GRANS SASOT WI. 0.000 GRAMS5

TWIST RATE REV*/ 6.9 IN* P~tt DUAG CHARiGE I IDES. YAWt)*t 0486

00 1.67 *6tIi.150 2o44 0.1 ~ 5 f*1  .

2 4:
': i 3::3 N6411:4

10 

A 

r

:6i
f1 9.1 01

DRAG ROCRe WY. 0.151 GRAM4S PCI. DRAG CHANGE I (010. YAWI**2 1.01

RANGE NEWIGT OF ANGM?P PALL INERGY O1V14q(P2T. ?RAG)

* .II L AE OLE

00

45 
301 1 10:4

198 AR-2-



TYPE AR 2 CALIBER 5e$6 MN AVERAGE DENSITY 11.00 GRANSICCe

PROJ. WT 4o?44 GRAMS PROJ. DIA. SeS6 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR*.WT* 0.000 GRAMS GHO. WT. 3.09 GRAMS SAID! WT. 0.000 GRAMS

TWIST RATE REV*/ M. IN* PCi. DRAG CHANGE I(DEC* YAW)$02 0.30

RANGIE I4EAOHT ANGM~ftSALL M/AEC 516il 0119JJCII

: 49 ills 1W0.
.1 :3 5.0 9-:

so : au~ La 11t
3000 .00 193 1 23

01 1 ~

0 L

.14 4~

114 144:
AR-2-



TYPE AR 2 CALIBER 9.36 PM AVERAGE DENSITY 160.0 GRAMSICC,
PROJ. WT 7.203 GRAMS PROJ. DIA. $.0M6 M IMPULSE 0.8 LI. SEC.
DRAG RDCR..WTw 0.00 GRAN$ CHO* Wfo OAS* GRAMS SABOT WY. 0.000 GRAMS
TWIST RATE RlVa/I10.4 IN. PCT. DRAG CHANGE ( 0116a YAW)*02 0.08

RAIGE MEAGHT it~ ANGM.rS ALL Mll 315111 0IVIAjjrR

iio suaj I 0::
00 .00 1

DRAG ROCRe WTo 0.151 GRAM4S PCTO DRAG CHANGE i (DIG. VAWI**2 2.01

RANGE HEIGHT ItQ ANG 9! PALL M J ECG I~I~tRG

~~0 4
4.

20 A-:1



TYPE AR 2 CALIBER e5.6 MN AVERAGE DENSITY 16.470 (RAMS/CC.
PROJ. WT ?m203 GRANS PROJ. O|A. 5.$6 "m IMPULSE L12 Lg. SEC.

DRAG R0CRo.WT. 0.000 GRAMS CHO* WT. 1.00 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATI AlVel 100 IN. PCTe OR" C14ANE I 1010. VAW)46I 0.06

RANG E HMEA GAMT P D A ANGEtSFALL IAuC Sg I O D1l *I I9oORA G)

4:4

C 

"

19 6: 44 -9 9

4 4

41e

BRAG ADCR. Wi'. 0*I51 GRAMS PCT. DRAG CHANGE 4 DEG. YAW1$*2 2.01

RANGE HUAGHT li ANGM?[PALL MAJEC %5i Df1qj;CRG

0 Is

201 

AR-2-11S. ... . . .. .... I



TYPE AR 2 CALIBER 5.56 MM AVERAGE DENSITY 16.1O GRAMS/CC.

PROJ. WT 7.203 GRAMS PROJ. OlA. S.56 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR, WT. 0.000 GRAMS CHG. WY. 2.46 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 11.0 IN. PCT. DRAG CHANGE / (DEG. YA)IO*2 0.86

SL MAEC JOL

0 0.00 0.00091 iS
0 0.00 0.00 9. 6 8:~so 0047 0*06 9.316 IN-0

to00 og 91 .6 as8 s0.

1 0 .9 219 -0.6
250 20
300 2.33 0.36 5.7 783 22L0 -1.1
350 2.59 0.42 4.8 765 2107 -1.3400 2.81 .49 4.0 747 081 -1.5

.0 i:i1 3:1 m
690 2.71 .26 -. 66 13-.
700 3.13 0.92 - 6 468N
7S0 2.99 0.00 -3.6 621 381 -2.7
0oo :., :a -4.9 ,03 1 10o a1:
8o j.:1 -6.3 :j-
900 2to E26 -708 56t 113-
950 1.75 1.34 -9.4 551 1094 -3.3
1000 126 1.44 :11:1 54 1028 -3.4
1050 0.67 1.s3 .9 51 ,85 -3.5
1100 0.00 1.63 -14.9 5 905 -3.6

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / (OEG. YAW)**2 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY UIV)/D(PCT. DRAG)
m M SEC MILS MfSEC JOULES MISEC/PCT

0 00070O.0 7.8 895 2185 0.0
0 0.30 0.06 7.8 89g -s 0.0so 0.3, 0*06 ? 81, 33I o~

900 1.40 .0:19: 7581 -1.3

ISO 1.1 0.16 -. 4 871 2730 10
000 0.28 023 -. 3 863 2680
15 1052 0129 5.6 736 -0.4300 l.13 o.3, 3: ,84 2 -0.5

3500 0.00 1.36 840 7 -1.S

20 5 2 A441-007 1

244J

811 aO 1 -008600 29S-fao -0.9650 2 :1 -J:3 ?1 L

900 1.40 .O9 -50 758 202-103,oo o.,6 !914 -" "' '"
1050 0.42 1:1: f:7936 l
1100 0*O0 106929 8 6-

202 AR-2-12



I
TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.374 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR.. WT. 0.000 GRAMS CHOG WTi 0.62 GRAMS SANT WTI. O.OOO GRAMS

TWIST RATE REV.I 8.5 IN. PCTI DRAG CHANGE I (DEG. YAh)D**2 i.86

RANGE HEAGHT Iff ANG, ?[,FALL ,NEOG. D1W) 0jPCI. RAG)
L MAEC JOUS I EC/'CT

0 00 0 .9 524 0.08 go :S :8:711 4 4 06 -01750 18.95 .2? -105

0 0 4: 44
2S8 110 OA.9338

o00 13.49 0.70 3665 354 338350 15.,9 .84 32.3 Ps 30L -,.3,4o0 1. 66 .oo 19: J73 •, -1.2
450 -7790 1-16 305 .

19e66 6 4 3j

0 00081 2

0o 0.0 0.0 -48.1 24 738 0.0

9 o 04 010 1 6 70 -06
5000 3.7o 030 296 -0 .

1so150 *6 Dii 909
DRAG RDCRe WiT* 0.241 GRAMS PCT. DRAG CHANGE (DIEG* YAW)0*2 2s,01

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/DfPCTs DRAG)
M M SEC MILS MISEC JOULES M/SEC/PCT

4500 0 .00 28,1 524 738 0000 0000 0000 28*1 S24 ?38 0.0o•,• .,-o l!

650 6.6 1.4w 34 31-'

t00 1:00680 -0:

750 8.20 51. 1-: 376 318:0

350 3.T 0.4 4 4 52f -00t

4000 3.3o 100 444 533 336
4050 94 3 14 4 -. 300

600 8.9• e3.0 -3.3 404 4-i70650 80 8*68"' |1:4 -3e4 38'95 :41t

2SO 0 o69 376 310 .4--
o 7,62 _82 _900 ,.91 -1.6 IN ,3 -e .,

1000 3*39,9 -30.: 336 1t:3
1050 ' 54 -34s6 330 Il1,o0 •:86 10,o -39., 324 2 -11

203 AR-2-13



TYPE AR 2 CALIBER 6.00 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. NT 5.374 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. NT. 1.21 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV./ 3*7 IN. PCI. DPAG CHANGE I OEG. YAWI**2 0.86

RANGE HEIGHT TOF ANG, F ,FALL MNEC JOULt1 OCV14tE•pCRO

MMSEC L V N0 Y DVIQ~IRG

O 0.00 0.00 1414 I I o.
0 0000 20.0 ; 744 .5:8 8-3 8:83 64 -"to.62 0.14 2116127101

ISO 3.8S 0.22 24e4.9 14 -1.002 3.1 ? -1.3
ISO 6 L250 SAN 1. 5,6 a68 :J:6
300 T.4 0.48 20.0 53499

350 8.08 0.58 18.1 504 682 -2.1
400 8.92 o.66 L6.0 474 604

450 8a6 9 ~ , 445 6,,o tlo., 3:? 9: 40 -,.o
600 T36 4.3 :54
650 5~l 010 0.,3 3:1
?00 11.06 1.45 -4.3 141 -2.
750 18:?4 1.611 -9*2 10 .Boo lO16 l.T8 -1 1.0 1 lie
130 1:30 : :21-
1000 t4.8 3 i 3 2
950 6.6b 2.31 -33.8 26:

loo 2.62 1. N 161-,
1100 0.0 :91 -5N 235 149 1

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DjPCT. DRAG)
m M SEC MILS M/SEC JOULES M/ EC/PCT

8: 18:1
so 0o6o 0ooo 5: i3 :0 D
ISO 06 690-0.200 1.32 8.218 :9689a

250 2.7 0*36 1:6 665 13-0.6
30 3 .6 0.44 653 39-0.7
400 3 ,T si58 5580

4 400 8:6? _1 6-10Soo 4015 075 4 7
SO 4m,24 0.84 .0 ,l99
600 4a,26 0 91 *4 g 4S "l* -

56 -12.2S09 679-1.9

MSO 4.28A 't.2 -1:9s 561 61 3 :05

1000 1.58 -:|6 .2 499 651:.loso 0o.4 6, :|248 2
1100 0.00 1.a? -18a.,4 4759

204 AR-2-14



I
TYPE AR 2 CALI6ER 6eSO MM AVERAGE DENSITY 7.00 GRAMS/CC.

PROJ. WT 5.374 GRAMS PROJo DIA. 6.50 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WTY 0.000 GRAMS CHG, WYT 2.89 GRAMS SABOT WT. OoOO GRAMS

TWIST RATE REV*/ 3.8 IN* PCT, DRAG CHANGE I (DEG& YAWIS*2 0.86
FRANGEM EIGHt. OR "~ AOG .SE IPC

RANG HEG T ANG OF FALL V ENERG" D(Vi QDPCT DRAG)
M 1ILS M/SEC JOULE.'SE4

0.0 00:00 892398s 8143 0.0o96 03 -
100 0083 8:00 Soo 1029 2842 -0.7

8:14 2655 -1.0

250 ,025 6.5 925 2290 -1.7
300 1:21 0,30 5.9 890 213L -2.1
350 2.49 0.36 5.2 856 1970 -2.4

0oo S9 754 01
550 6 so ?. 21 136 -3.7

68 Is:312 :11 0:1 69 :4:3

?0-*ý12 14 -4*3

7S0 3.29 .8 16 -4.I
100 3.73 -4.3 559 83950 2.9:OI -6.1 He 4959

900 2.45 -?69 4 8 65 -5059SO 2:02 3043 8 89 -S.7

"8~g 0 4 :4 :,:-3 50a-.0 0 81 1 141 4 4 -6.01100 0:o0 .66 -3. 31 6 -6.1

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 2.01

RANGE HEIGHT TOF ANGMOF FALL EVc ENERGY D0(V)/CPCT.S DRAG)
MM SEC NL S m/~E JOULES M/ ~EC/PCT

0 0.00 0.00 5.7 1098 3139 0.0s0o .• I ~ o :.3 ish 3641too o.12 SIoR 4.9 3h 4 0A
so007 0:1 4e4 1049 2951 -005
,00 o.09 0.90 oo. 1098 39 -0.0
SO -0.6300 1:1° N19 :00

350 .44 32.5 91 6

6:49 9 1H

:OO -.52is 1sO".9 8! 1610-3.-0. 9t 0. 99

950 0.89 01 :?:0

? 0800 1 1 .5 205 1 4 3 0AR-2- 15



TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 1L.00 GRAMS/CC.

PROJ. UT 7.579 GRAMS PROJ. DIA. 6.50 MM IMPULSE 8 LB. SEC*

DRAG RDCR. WT. 0.000 GRAMS CHG. kT. 0.46 GRAMS SABOT me. u.O00 GRAMS

TWIST RATE REV./ 9.9 IN. PCT. DRAG CHANGE / (DEG. YAW)e*2 0,86

RANGE HEIGHT JIF ANG LF FALL MEC ENERGY OIV)tD(PCT. DRAG)

RG IT C MJLS M/ OUL CC/

0 0.00 0.0 63.3 .
0 .000 8.08 63.3 199 99310.

50 3.03 0.13 o ,09 -0.3
10089 27 ,6.3 359 409 -0.,

ttO 0.76 -0.!
0 7D 43 J I0

300 l5.25 0.671 is: 3136 -0*6
350 16.99 .03 321 30 343 -0.6
4.00 18.46 1.20 27.0 293 324 -0.1450 19.65 1.38 21.0 84 306 -0.7
500 20.53 1?55 14*1 216 290 -0.8
550 21.:09 1. .0 469 74 8

60 1.3'3 0.9650 2.,l I -6.6 :84 -00
700 20.66 2:3 -14,.6 247 32

150 19.7* 252 -23.0 41 12-00

90 1 :1:1LIM ,,.36 -6. 6"
logo 3 6.40 -767 I567toO a 43o 3.:,, :-14.0

1100 0.00 4.13 -96.7 149 -1.3

oRAG RVCR. UT. 0.241 GRAMS PC,. DRAG CHANGE , oEG. YAW)**2 2.01

RANGE HEIGHT T,, ANG OF FALL v ENERGY DIV)/DPCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

0 o.oo 0.00 44.. 397 597 0.0
0 0.00 0.00 44.5 ~ 97 591 0.00

so 2710 0.13 2956 -0.100 .1S 0.16 39 384 556 -0.
150 5.83 o.9 34.5 377 536 -o.|
200 7.43 0.52 30.9 370 st1 -0.3
so50 8.86 0.66 702 364 498 -0.3
00 10:.10 0.80 l:3. 358 :88
350 11.5 0.94 j9w4 -0141.'.4
400 12.00 1.08 5e3 34 4 -0e4
450 l2.6S 1:21 l1.o 342 437 -. 4
500 13.09 3 6.7 331 45 4
sso 13.01 1.52 2.3 33j 44,600 13.3k :•0 3•

700 ,1.63 j3 31 363 -00.•.0, :1:

950 6.69 -0.6
1000 4.13 2.95 -62e6 302 336 -0.6
6100 1.5 .40 -42.3 2 :o.6

1100 0.00 3:.9 -54.2 a1 -0.8
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TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 7.579 GRAMS PROJ. OIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG RDCRv WT. OeOOO GRAMS CHG. WT. 0.97 GRAMS SABOT WT. UO.00 GRAMS
TWIST RATE REV./ 10.1 IN* PCT. DRAG CHANGE / IDEG. YAW10.2 0.06

RANGE HEAGHT ANG OF FALL ENERGI 0(V) /D PET DRAG)
M MILS MAEC JOULE M/ E /PCT

D 0.08 8:8 1150 0.0

933.

9.69 445300 9,20 0.62 24*2 425 683 -1*2
350 0133 0.74 2h:3 405 621 -1.4450 12.1o 0.87 1 1386 S63 1.5450 12.11 1.00 14.6 367 510 -1.75oo 12.73 1.14 10.7 350 463550 13.1* 1.29 6.4 336 428

0 1:162 13_.8 96 3 -1.
800 472 .09 -19.7 iO ~ 4-.
50 h61. 2? 1.8 ,6 :7 -1.4900 9.19 .45 *4I: 2a -:.4
950 ;.43 .64 -39.3

IGSO 2.86 :03 -54:3 51 239 -1.51100 0.00 3.23 -62.5 R4 226 -1.5

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I bEG. YAWI**2 2.01
RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/Q(PCT. DRAG)

R M SEC MILS M/SEC JOULES M/SEC/PCT

2o 0.46 0.•:99,-0.5
4 6.06 08 :i.,, .04 901 536 1087 0:1:

so *94 466 889106 -0.2500 6.62 0.97 3..5 479 859 -0.7
20265 S -0.3650 446 0.4? 13.7 514 497 -0.4350o909 8:65 4:" ,00 12 :8:1-

:502 45098 72

400 6:606 0 ?.8 493 911 -0.6
50 3.6 39 -9.7 415 6 -0.6Soo 6e62 0,97 3eS 479 859 -O.7
5.1 6 40 4618 -0.8
600 6.3 06 807 -. 8

457 7A1- 2.9
L52 -as 443 112•5.0S'6:3 1.63 -0.8 416 ?08

9 .32 l:16' 6I:1 2 1
950 3o46 |.8 19.1 415 639 -1,31000 2.45 2?10 408 6S-.1050 1o •30 2:|: 401 5 "::1o0 o:0o 2.39 -28 1 39, 5?5
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j

TYPE AR 2 CALIBER 6.50 HM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 1.579 GRAMS PROJ. DIA. 6.50 9M IMPULSE Z2l LB, SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 2.39 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV.1 10.4 IN. PCI, DRAG CHANGE I IDEG. YAW)1*2 0.86

RANGE HE ,GHT IgE ANGFPSFALL let Rfil 0iV•; 0V hCRAG)
S 00 MuLS M/iI CLII ~ ~

50 01 0.6.8630 01

0 0:800 8:88 08. it 0

300 3.1 3:i 8.4~so0.378 6. 7 1 -0.1
400 1:J 67

300 3.,Z 0:38 o.0 o450 3.,49, Oo.+ 7.0 693 ti -L.6
400 3.81 0.$3 5.9 670 -t6f 1
458 4.07 0.60 4.8 64? 156 -2.1

.so 4.28 0.68 5 6S4 145 :23
550 4.42 7: 1. 1369 2
700 4.43 1.03 23.1
750 4.21 1, 1 4.3 H3 99 393
800 4.02 -6.3 4 1
850 3.66 1.33 -6.5 4 9::
900 3*20 :1 1: 410 7-
950 5 40 -99 3-4

268 6j 1%: 410 :
to 3.+ ::: -30 ib 4

1100 0.00 1.92 -22.8 312 523 -4.2

DRAG ROCRe WT. 0.241 GRAMS PCT. DRAG CHANGE /(DEG* YAW)*02 2.01

RANGE HEIGHT TOF ANG OFAL V ENERGY D(V)/Of PCTe DRAG)
1 N SEC L JOULES m/ EC/I1CT

0 0000 0.00 8.8 861 28 • 0.0
0 0.00 0.00 aso 861 a9-00
5o 0.42 0:06
~00 0.80 M 9:1l2 -'0:so 1.1, 00.tt 6.,, 83 -0.3

00 1:? 0.24 a0 -8:4
SO0 174 0.30 9: 3 ~40
300 1.99 0.36 4.5 05 -o.6
3SO 2.19 0.42 3.7 92 2364 -0.7
400 2o36 49931-0.,08 o.6,It-45o: 8:I 9;'sso 5 6 .1 :8:9
600 2.611 8:55 0.4 3
550 2.61 0.7 -095 744 i :7R8 J:41 S:i 9,l,7 3 -o3  7'5

S50 2e696 18/. ? S6 -
850 1.93 S43
900 1.65 -6.4 60o
950 .32 .24 -?.4 *3 6-
1000 0.93 ' 16be :1.8
1050 0.49 Ut 164261-1.8
1100 0.00 .47 - 10.8 59 -1.9
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TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 11.506 GRAMS PROJ. DIA. 6,50 MM IMPULSE O.8 LB. SEC.

DRAG ROCR. WT. 0,000 GRAMS CHG. WT. 0.26 GRAMS SABOT WT. 0.000 GRAMS

"TWIST RATE NA PCT. DRAG CHANGE I |EG. YAW)**2 0.86

IiRANGIO HEIGHT TOF ANG ?F FALL V ENERGY D(VI/OIPCT DRAG)
M M SEC M LS MEC JOULES P4/SEC/;CY

I

0 88: p:, ,,., _8.0t!!so a.22 4.0.

100 83 .:36 76. 442 -0.1
N 1 2 . 4 69.7 12 426 -0 1

300 069 .91 i 6 ls -0.
20.44 48s3 2 -0.p 0

350 22.63 1:H 40.6 253 3670.

700 2.743 -2o60 64 -50.4

750 25.83 1249 243 31 00.4
500 26.8L 15.7 39 01S5 33 -0.5

950 14.26 3.63 03 23650*

650 111:11 2. 6 26 94• -0.6

100 0.00 4.73 -1. 3221 -0.8

750 04.09 0.00 -73.4 288 470.6

150 9.463 0.5 549 28 450-.

900 0 00 357.38
9506 3o96 0.1 27.3 28636 -70.

895 20 :8:1
1100 0000 473 -116.3 192 212 -0.8

DRAG RDCR* Wr. 0.241 GRAMS PCT. DRAG CHANGE /(DEG, YAW)**2 2*01

RANGE HEIGHT TOF ANG OF FALL V ENERGY D|Y|/DIPCTo DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

0 0000 0600 73o3 288 477 030
00 0.00 73.3 268 407 0.0

sO 034 6 7.3 286 470 0.0
00 .61 3 61.1 284 463 0.0
850 904 1:53 54*9 282 497 -0.3

oo 1.91 : • -4: 251 30

950 10.3 t.5 -572 47 343 -0.4

4 90 0 .43 213 273 415 -.

0 0* -8.2 2 4 3 -0.1

700 2957 055 -19 63 390-o7,0 8,, f.+ -2. 6l 385-0+D t:9+3 60) 380 :0.3"°s :J3|3 -4,.:'4" 56 369 -0.3"'
i900 12 1 :1 1 -92251 356 -.9so 5:7 2: -47. 3• 43 -0.4
•q 19:,1 232O14 330 -0.40i 0• ,., -4.2 233S -0.5

11000 I -83o2 24 37-0.5
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TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ, WT 1.|S06 GRAMS PROJ. DIA. 6.50 7MM IMPULSE 1.2 LO. SEC&

DRAG RDCR.O WT 0.000 GRAMS ICHG, WT. 0.67 GRAMS SABOT WT, 0.000 GRAMS

TWIST RATE REV./ 12.2 IN. PCTr DRAG CHANGE I (DEG. YAW)042 0.86

RANGE HEEIGHT O1F ANGMOFFALL C ENERGY O(V)/I ., PCT ;RAG),. p
M MSC LS N/SEC JOULES M/ EC/PC

N8:8 8:ý8 INH. IS0
so ? 14 0.40 43t 56 10-0.3

SO 10.96 0:69 34o6

300 12.55 0.84 30.1 329 623 -0.5
350 13.91 1.000 2.4 322 596 -0.
400 ISo4 lots 2164 315 S.1
450 is.92 31 1.39 549 -0.6
500 16.54 1.48 IN 303 SAO -0.6
550 16.90 1.64 4o4 297 -0.6
600 16.9 a8 -1:141 :0:3
65o0 16.77•4 0-o

,• . 1 - 4 8 .- 0.7

Soo :01 271 4 3 :8:1
9o 1730o2t 4 6,-0.9
900 8.83 09 -40.8 26 393 -0 9
9-0 6.32 251 79:9

1000 6.28 3e29 -55.9 25 66 -0.9
1OSO 3034 3.49 -63.9 248 353 -1.0
1100 0.00 3.69 -?2.2 243 341 -1.0

flRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAW0**2 2.01

RANGE HEIGHT TOF ANG OF PALL V ENERGY D(V)/D(PCT. DRAG)
N M SEC MILS M/SEC JOULES N/SEC/PCT

0 0.00 0.00 42.0 393 889 0.0

200 6*94 e2 253908018:a 0 93 -20.0

350 10.31 0.93 I 363 T 2 -0.3
400 11.10 32 14:39 1 4 -0*3
450 1 635 7 -0.3
so0 OS 135 5.7 35 04
500 1..49 34351 -064
600 12.R 1.64 -1.6 344 -0.4
650 09.90 391 664 -0.4
700 1o:4 90 :11,2 34-0.4

390 33 639 -0.4

900 NO -29.3 -0.5

950 boos 2.69 -35.6 3 5 59T -0.51000 ,.27 2,8 -38s.7 331 SIT5 -0.6°'
lOSO 2.25 1:800 -43.6 3 0 5 4-01100 0.00 3.15 -43.6 M40
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TYPE AR 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 11.506 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 La. SEC.

DRAG RDCR. WT. O0OOO GRAMS CHG, WT. 1.66 GRAMS SABOT WT. 09000 GRAMS

TWIST RATE REV&/ 12.h IN. PCT. DRAG CHANGE / DEG. YAV)**2 0.86

RANGE HEIGHT TOF ANGjOF FALL V ENERGY DMVID(PCET DRAG)
4 14 SEC MLS P/SEC JOULES M/E /OCT

0 0.00 0.00 22.2 619 22S4 0.0so 1:811 6D :0::6
100 2.05 :9.99Do 5.o 8:89 199, ,0.
so h97 s So.i4 ,1 97Io,''
00 149 545 7

300 5.27 0.52 13.1 S31 16-0 -0.9
350 5.86 0.61 516 15 4 -1.0
400 6.37 a~ ?. 6A502 1451
450 6.78 3.82 7.0 488 372 -1.35oo 7.09 0.09 4I f: -1.4

750 ?0 1:iL 421 2
610 J9I _2t -:4 44,, 5

6 0 N1 lil; 24343TO0 Tel? .37 421 89-e

750 6641
'80 .80 1*4 4.2 382 02-:

900 5.02 1.88 -17.8 370 718 -2.2
950t :.0 :-2:5 35 6608-1.9 :
1090 .9 9.6 695A
1100 0.00 2.45 -34.3 311 629 -19

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / 1DEG. YAW)*02 2.01

RANGE HEIGHT TOF ANG OF FALL V/E J ENERGY D(V/DIEPCT;CDRAG}

P4 SEC M1 PLSEC JOULES M4/SEC/PC

0 0.00 0.00 16.3 619 2204 0.0

10 0: :11 16.3 6J9 IJ0400

IS . 02o 603 068-0130 2,68 0 3 10.9 598 R0I
0 t o84L 905 9 030.

90 0..3
0 3.g9 O.5B 6 5 1941 -0.4

400 4.2 . 9:, 577 96

'-3 1S -0.4
50 14 -I0*O 1 :S:6
600 4.69 06305 8
180 4.60 1:-
00 4.43 -1414 8

750 4.16 1.0 -6.1 467 -0.1
S0o0 3.84 -. 6.9 16421858 1:41 :9'1 1~ -0.8S .9 -8:, 065:1
950 2.3 2 1.67 iIi521 1551 -09
1000 1:641< ?; 15.0 518 522 -1.0
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TYPE AR 2 CALIBER T.62 MM AVERAGE DENSITY 7.80 GRAMS/CC*

PROJ. Wr 8.6"6 GRAMS PROJ. DIA. 7962 MM IMPULSE 0.8 LS, SEC*

DRAG ROCRo WT* 0.000 GRAMS CHG. WT. 0.39 GRAMS SABOT WT* 0.000 GRAMS

TWIST RATE REV./ 9.7 IN* PCT* DRAG CHANGE / (DEG. YAW10*2 0.86

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT. DRAG)
, , SEC LILS ,/SEC SouLS M/,SECIPCT

35 070 6.oo 8o.6 352 0.0
0 0.CO 0.00 `06 357 112 0,ooN 1.,,. 11• 411-.

so361:9 ,4 3-0.40 149 : -0.
250 16.98 3 56,9 367 -085

300 19.59 0.9b 49.9 281 343 -0.6
350 21.88 1.14 43.3 272 321 -0.6

26.67 1.7 1946 -0.6+.OO0 ,,.49 9.3, Ij: 38 24 065, 0:,000 0 .:6. !I
750 26.13 t:• -.
85 O l ]2:tS -16*? 948

900 ,°:,14 -66.7 fee :950 ,5.6, 3.,6 :+:.l.,112 43 -1
IOso 6,04 4o43 -113,8 0 0
1100 0.00 4.1* -131.1 164 1 -1.3

DRAG RDRo kWT. 0.389 GRAMS PCT. DRAG CHANGE I (DEG. VAW)*02 2.01

RANGE HEIGHT TOF ANG Of FALL V ENERGY OIV)/IDPCT' DRAG)
M M SEC MILS MISEC JOULES M/SEC/PCT

0 0.00 0.00 54.3 351 552 0.0
0 000 54o3 357 552 0.0

100 4.94 50.3 28 o
15O 7. 0 o3 41.9 338 4
200 9.05 o.56 31.5 333 477 :-0250 11:.8 o:73 12gII.,o00 a .89 4:1 *6 -o.3

iSO 1,55 w.04
400 14.58 o20 0. 315 41 -0.3

550 18.1 .6 384 30 -
600 16.:15 j.81 6 3: 80 -0
650 15.88 .02 -6.4 19 -0
700 15.34 .19 -14o 293 -0.:
750 14.5 s 6 -20 290 -0.5

0 3.8 -3 61 86 ::980 8A9 43 :8680 -0.6

950 6.18 3.0? -45.0 17 -0D8
10O 5.81 3.25 -51.8 65 -0.6
1050 3.10 .*45 -59.2 56 -0.9
1100 0.00 3.64 -61.1 247 5 -0.9
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TYPE AR 2 CALIBER 7.62 MN AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 8.666 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR* WT. 0.000 GRAMS CHG. WT. 0.88 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE REV/ 9.9 IN. PCT, DRAG CHANGE / DEG. YAW)**2 0.86

RANGE HEAGHT t ANG,?[ FALL M, EC 5NERýY 0(V), PE ;CRAG)

494 00 70.0
4.94. 1087 0.0

846.1 14480~ i 1111 44.0 410 163-0
04 944:0396 680 -0o

3o0 OH z3 114 :1:
350 14.40 0.6 29.6 4867 -1.1
4.00 15.4 e.02 25.0 322 4.48
450 16.85 .10 19.9 310 416
500 11.70 1.34 14.5 299 388 -1.1

700 18.1? .06 -j 296O6788 173"4 .2, -: Is:27T 6
a 6o33 0.45 -26.T1;50 14.82 s.66 -30.- 3l R91:oo :.66 :lh•900o6 ,.18 :.6 129 22 :1.4O5 I1:43 -54o5 2122

100 0 5 3 -65.4 -:
1o0o 4.04 3.57 -76., 86 :-1.
1100 0.00 3.61 -88.4 200 174 -1.5

DRAG ROCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 2.01

RANGE HEIGHT TOF ANG OF FALL ENERGY O(V)/OPCT* DRAG)
N M SEC MILS N/AEC JOULES M/SEC/PCT

0 0.00 .00 30.2 4q4 057
0 0.00 .00 30o. 494 0:8soo' 1:43 V::• 4,5 10 -001

1076 4 76 946 -0.2I• so-o.,31 2. 600 0 46? 8::
250 6*09 0. •:01 45• 8 6 -0o4

S:t 16. 443 842 -0.'38 M,16 14.0 435 809 -0.6
0 8.34 0.87 t., 4o777 0

410 75 -05
O 9.38 9O3 2.5 401 685

55 j :f 61 15

,.,,: Ii I-1100 369 4'i
801 :9 7 : 33 61 5 9

95 493 03 341 467 -1.2
1 o 1 1336 471

1050 0.0 1:6j 3 331 456 1:1
-400 000 326 442 -1.1
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I-I

TYPE AR 2 CALIBER T.62 MR AVERAGE DENSITY ?s80 GRAMS/CC,

PROJ. WT 8.666 GRAMS PROJ. OIA. 7.62 MM IMPULSE 2.1 LB* SEC.
DRAG RDCR. WT. 0,000 GRAMS CHG. WT. 2.21 GRAMS SABOT W1. 0.000 GRAMS

TWIST RATE REV*I 10.2 IN, PCI. DRAG CHANGE ( (DEGG YAWI**2 0.86

RANGE HEIGHT OTO ANG OP PA.LL ,IE Saftj D1V14Q•P;CqAG1
M H EC "I L AC Ef

101 1iiH 8:8.
.006 13,0 -0.1

700 7.59 0 6s --2

s5 7.32 0149 635 -6.1
00 02 6..44 13.6 608 L601 -1.6

350 5*65 0.52 12e2 581 1461 -1.9
490 62 0.6 33-

612 .0 -8 .34 -2.8

0:88 ~ 9: - 1 'le

NO10 0. 00 No - o690 .N61,:J 3:9:
R00 759CR2 -2W9 40 GM -3*.3
?S0 00 . 1. 57236 -60.0
G 0 .6099 00 11.5 -97 616 0:
850 6.42 1.6 639 340 6 02 -394
900 5*63 18o -104 326 461 -2.8

950 4o62 0.6 8.9

400 3.151o5o iso 2 Ni -4o., 9, -e2

1105 00 0.6 -40 -2.2
0 0.00 0.60 11.8 777 26-6 0.0

6o o.46 8:06 ,:. 665 t 1 -I
S 3.5o30 -3 -0

17.9 -1.4
1.42 0.33 710

100 f.06 LII -8.4 ::1 111-0

so 2.67 o.o Soo |61 -o.400 3.• 0.-o.,9a
950 1. 3.7 006 .9 8 4 -0°9

214 3o46 o:1 : -62
so 30 4A O09 -0 6 60

T50 3.13 *08 -4.3 6; 62 0Jo. oi :1: , i1 h
900 2.22 le: -8.4 'Se 4 4 0
930 1e7, 1:42 -9.9 578 14Se

U80~0.8:0 07 16 -40 90
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TYPE AR 2 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. IT 12.221 GRAMS PROJ. IA*. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG ROCR,. WT. 0.000 GRAMS CHG. WT. 0.28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / DEG. YAWI)02 0.86

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/D(PET, DRAG)

M MEC NILS M/elK JOULES M/ SE i/cr
0 8:00 46 0.0

51 :8:1 100 6 05 93 62 40 010 1:$ .8: 11 419 0:°:
,oo ,: o too :oA:

1|&1 0 12.6 44 362 -0.3
1DO 2,.1.18 54.0 238 345 -0.3
350 2s:.48 9 44.9 132 339 -0.4
400 27.46 1.61 35.4 26 313 -0.4
450 28.96 1.83 25.4 221 298 -0.5
500 29.95 2.06 14.9 216 284 -:05
55 3Q4 2 a~ : 1 -0e6

170 K. o42196 2346 -0.
750 26.., 3.30 -45.8 191223 -0.7

go :1 3:1 -91167 21 -0.7
90 11.74 4,40 174 I 11 -:

0 6.11 4.69 :-02:1 170 11, -0.8
0047 O:00 4.97 -139.5 167 170 -0.9

DRAG FkDCR. WT. 0.369 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVJ/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 83.4 275 462 0.0
0 0.00 8Q 3*4 275 42 0.0

50 3.93 SAS 76.7 73 443 0
0oo .54 0.37 69.9 70 5 0.0so 10.81 0.55 63.068 436 -0.1
00 13 .73 0.74 56.0 266 428 -0.1

50 6.31 093 48e9 263 410
ISO 40332' 40410 21.89 5 26.7 257 396 -0

Soo it |.90 1t:0
550 4:13 91-.fg4 O
600 34.67 -4.7 248 367 -0.1
650.3567 - 12.9 246 360 -0.3

70841 :4j244 33-*
75 1.0 9 242 346 -0.3800 It:$ ~ .- 63 236 334 0.4

950 11:14 398 -69221 288 -.

100 870 4.01 -77.4 16 :751oo 4.63 4.24 _ -88:4 62 6
1100 0.00 4.49 - 0150 -0.6
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TYPE AR 2 CALIBER 7.62 MM AViKAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 12.221 GRAMS PROJ. DNA. 7.62 AM IMPULSE 1.2 LI. SEC.

DRAG RDCRK WT. 0.000 GRAMS CHG. WT. 0.63 GRAMS SABOT WT* 0.000 GRAMS

TWIST RATE REV*/ 11.5 IN. PCI. DRAG CHANGE / (DEC* YAWI)*2 0.86

RANGE HEIGHT O ANG OF FALL V ENERGY D(V)/C(PCT. DRAG)
M M H EC NILS M/SEC JOULES M/SEC/PCT

o 0 375 59 0.0

so 3.01 4.4 59 9
100 084 5 0.

51:4 46 -0.
•8 10.85 0. 8 46.5 3H 64' -0.4

13.02 0. 3 41.6 316 609 -0.4
300 14.Q4 0.90 36.5 308 578 -0.540• IoS: Ill• 1:04 1090 1140 :816o.
450 9009 1.0 9o4 -8 4 9 -0.6

600 0.53 439 ?650 103 1:1 *6•, -008
58 73 3.6 :14 376 -0.9

aso S..7 094 :40 111
900 13.59 3.16 -49:1 231 :1:0,,o 1J.94 3s., -,,. 6~ 3'
1000 3,6 -68.:919050 4:. 3.3! -9941100 0.00 4.07 -9005 210 70 -1.1

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE I EDEG. YAW)S*2 2.01

RANGE HEIGHT TOF ANGMOFsFALL V ENERGY O(V)/DIPCT. DRAG)
H N SEC L /SEC JOULES M/SEC/PCT

0.00 0.00 47.4 375 859 0.0

0 0 60 0. 0 00 3 49 0.0
5 0.0 0.69 31 :0

0.24 0.1 164 s -0
so 6.18 OA 41 36.3 3783 00.2

0 .72 0s 3343 i 4 -0.3
08 9.35 .69 ;n 9. i

30 10.64 H844e10-8
30 110 0.98 19994-e

4 .59 1:J 1:
S00oo s 1 60 -0.
600 3.87 1?33 6*170*
650 13612 :4: 64 -0.4
700 I - w6 1•7 -0.4
?SO 2.681 4,e

865 -09
950 6e90 .886 :3 104 546 -0.6
0008 4.88 411'.:130 4

1100 0*00 3.36 -55.7 -86 484 0.7
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TYPE AR 2 CALIBER 1.62 MH AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.221 GRAMS PROJ. DIA. 7.62 MM IMPULSL 2.1 LB. SEC.
DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 1.79 GRAMS SA80T WT. 0.000 GRAMS

TWIST RATE REV./* 11,9 IN. PCTo DRAG CHANGE / (DEG. YAW)**2 0.86

RANGE HEIGHT TOF ANG OF FALL VE ENERGY 0(V)/C lPCtt DRAG)R M SEC NIL M/5EC JOULES M/SEC/PCT

0 0. 900 .89 2120 001!.,!,o-0.200 0 89.0 589 2110 0.0010 11 .8 26*0 15 S4-0.4
2•180 1:94 0:27 24w3 532 1731 -0.6
200 .9 8.36 22.4 514 1613 -0250 6.14 0.46 20.5 496 1501 -0:4
300 7.10 0.57 18.4 418 1394 -1.1

35 *9"4 7:! "6l4
5 0 ~392 3

68 0.1 17 - .0
65: 121 1 - 00

8o0 9.03 1:8 0
850 0.) -1909 308 612 -1.6
900
950 5.3 -30o4 301 553 111000 4-1.53:S91050 ::8 -1.51000 2.85 -48.2 280 479 -1.5

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAWID**2 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT° DRAG)
M M SEC MILS N/SEC JOULFS M/SEC/PCT

0 .000 0.00 212058 0.0
0 0.00 0.00 18.9 589 H120 0.0

O.DO OOO 189 58-0.0

50 jj4:
I50 1:41 0.26 14.4 569 1973 -0.

00:35 12.8 Sg2 1926 -0.3
0 4.23 445 9.6 556 1815 -0.3

350 4.66 06 . 4 71-.400 .o Sol:1 t97 :70:-8
4 0 4 170 -0.*68 3 :-0 :

6.0 .5 . - 0 506 1544 -0.8
700 5:1 -1: 50 1505-0.750 1.4 9 0S 49 7 -0.9

4.58 1.9 -•o 1419 :o9 106 -19?:1 1 1 :1:00900 3.50 .70 ANj: 47 1356 :I
950 79 8 469 320 -

1000 .98 - 9 463 840 o00o '20 4;7 1149:
021 7 41i-1.3
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TYPE AR 2 CALIBER 7e62 PH AVERAGE DENSITY 16.70 GRAMS/CCe

PROJe WT l8oSS4 GRAMS PROJo D|Ao 7e62 MH IMPULSE 0*8 tBo SECo

DRAG RDCR* WTo OeOO0 GRAMS CfhGo WTs 0*32 GRAMS SABOT WTo 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANCE I DEGe ¥A¥I**2 0686

RANGE HEI|GHT OF ANG fFsFALL VE SNERGY DIV)/O|PCT* DRAG)
M M. ItC 14L/ SE OULES K/ EC/PCT0 .0 8:008 003:00 104 9:8

350 4*3 4 Sl 34 0
400 8,461  3894s09:
450 o1o.OO ,I,,oiO.Oi* li"o:0 1200 0.7S 6316208 ':7 1.00 0.0 3.81 :0:425 16 o99 1. 26 36eS 19 0:o 13

300 1-.b44 65 225 -0.2

50 .9 -1. 164 2 -0.4400 0.0990 0 200 300."" 8"4 l 129 0 8:81

S00 8.689 063 76410 38-0.0
150 1.4*?0 7 649 203 170 :0.0

68 18.90 1i 1 70 2 1

40 63 M -49 :-

00 - .4 61

700 2.18 3 -8024 .33 -004
720 0.00 3.95 -116.7 164 2S3 -044

DRAG BOER. WT. 00389 GRAMS PCT* DRAG CHANGE 4 DEGo YAWI**2 2.01

L _ _E E OUEM C

0 0,00 0,00 LOOeO 20T 398 0.00g 0.00 0.0 IoSoo 207 |•g~soo 4e6.824 8. 3 6|910:
100 8.68 0. 76o414 385 0,0

ROD 13:35 11:1 989

650 19*62 1:1.-4:19 31 -0400 20.3 , 9. 9 ,, I6 97 51-0
758 :1004*o 4 98 4

so f2281 94 44--2

950~~~~ 7 _6 * ?6 3o39.0

600 S48 101 093 35 -0
6SO ~o6 3:2 1:1981 3 4-0.

700 107 55 190 IL8 3 4-0:



TYPE AR 2 CALIBER 7.62 MN AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 18.554 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCRp WT. O.0O0 GRAMS CHG. WT* 0.42 GRAMS SABOT WT- 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (EG. YAW10*2 0.86

RANGE HEIGHT t ANGFSFALL y ENERGY OV)/DIPCT. DRAG)M~ ~ M l JOULE M/SEC/PC

49 16o3 669 0

648 -0.1
150 J; 10.4 60 628 -0.1
100 §:9 9 56 628 -0.2
so 8. 0.96 81: 2  52 5 a -0.2

300 21.056 1.16 50.2 248 570 -0.2
350 23.82 .36 41.9 244 552 -0.3
400 25.67 1.57 33.4 240 534 -0.3
450 2.0o Sao3 -0,3
0i :0:N ~ 04

6 :o6 :6j :8 -0
Eh44 :0:

850 :56.9 4 -0.6

-it: -0.6

9 0 3.5 83 -66.6 l05 391 -0.6
95 4.69 4.0? -60.86 0 2 -0.61000 0.42 4, -9 ,.0 -0*61050 S-t3 -108 96 357 -0.7

1100 0.00 4.83 -119.0 193 347 -0.7

DRAG RDCRw WT* 0.389 GRAMS PCT, DRAG CHANGE / OEG. YAW)**2 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OtPCT, DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0.00 0.00 80,6 73 691 00
0o0 0 90 .6 27 oo°0

0. :16 910.9 2 682 0.0
0006 037 6 .0 FO 674 0.0

150 10.38 0.56 60.1 268 665 0.0
200 3•17 0.74 53. 267 656 -0.1
250 5.61, 0.93 46.f 265 643 -0.
350 *9.43 .t 26f 62 -0.1

i:" lID i N458 3 10 219 6J6so0 4 1 9625 :8:1

o0o :9 3.o -6 49 -0.4
604.12 -300 480 -0.4

1100 0.0 o 4.34 -90.4 25 466 -0.
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TYPE AR 2 CALIBER 7.62 MR AVERAGE DENSITY 16.70 GRANSICC.

PROJ. WT 18.554 GRAMS PROJ. DIA. 1.62 MM IMPULSE 2.1 LB. SEC.

DRAG ROCRv WY. 0.000 GRAMS CHG. UT. 1.29 GRAMS SABOT WT. O.OO GRAMS

TWIST RATE REV., 14.3 IN. PCT. DRAG CHANGE 1 (DEG. YAW0**2 0.86

RANGE HEIGHT OC ANGM,.PSFALL /hELIJ MS1JE I CPC AG)M ~ t~c '°tSAL N, EC JNOUL

0 0.00 Q.00 45.9 420 1636 0.0
0 0000 : 45.9 40 1636 0.0

so 2.18 003 43.0 ~ 9 -0.1
100 4.22 0.24 399 94669 0
ISO 6.10 0.32 36*6 1390 -0.3
600  7.81 . 33.2 36 -0.so 9o36 0.6, 29w6 366 W)2 -.

755 -0.8

300 10.72 0.78 2508 3S6 1175 -0.6
350 t1.89 0-96 21.7 347 111? -0.64 0 60:0In 181

100 e4 2 6 6
550 14.43 0.0 3.96 320 930 0

690 04.49 -o0.6., 0 .3 :4 :3:1 6 :8.t
?00 13416 20 -118 34 87 -00?
150 13.5 0.13 -Li.3 299 830 -0.1
200 126. 20.39 24.2 4 3 -0.8
20 7:03.6 2e1 40 1 -0.2
300 79e3 0.4 14.9 a9 755 -0.8
350 7.48 2.86 -414. 39 732 -0.9

1000 5.4 0 3.09 147.5 3 713 -0.9
o5o 9.92 .:1| 6. 36 3 -0.9

1100 10.24 -612 68 141 -0.09

DRAG R 1CR. WT. 0.384 GRAMS PCT0 DRAG CHANGE 3 (EG7 YA1I*12 2.01

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIVIID(PCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC/PkT

0 0.00 0.00 35o9 4,20 1636 0.000 0.00 0.00 35.9 4| 63600180 1:69 4~t 6•: 69o50 0.00'

51 -2., 37 1,84 -0.4

150o 4.65, 0.36 2?..*: 408 15,43 -00.1
600 1.92 0.59 24.8 401°5 60] -0.250 ,.o3 0o61 21*1 40t 4 3 0

10 0 7.9 0.74 18.0 9 7'54
350 8.19 0.86 14.8 393 14J -0.3
400 9.44 0.99 -2os 389 1314 -0.3450l 9092 10 836 136 :
Soo j0.24 4:1 3 4 :sso ,oeo As 3j .o64
600 10.38 -0,

950 6.16 2.46 -23.9 350 10 -0.6

95 .L64 2.62 2.930l -0.6
7 . -0.6

7S89:2 :92 -13 4  -04 0 6
a 00 0.00065 1 -0.6

220 AR- 2-30
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........

ALL IMENIONS ARE IN CALIBERS

A.xial RadiuS of Gyration - 0.274 Cal- Vtolumea 2.15.01 Cal.23

TralsvGsO Ra&dius of Gyration~ * 1.86 Cal. VLengt 9 .50 Cal.

Center of Mass (Nose) m 7.16 Cal. Llgt 954C.

6Dh C Ds DwrC .
No. 0 

F
NO. 0 C~~~Tracer)20 .6 16

.4* .263 .093 2.00 6.36 1.60

.8 * .260 .079 2.00 6.36 1.60

.9* .288 .077 2.03 6.36 1.62

.9 * .302 .078 2.14 6.36 1.71

10 .315 .079 2.4 6.36 1.876

1.05 * .41B .086 2.205 6.36 1.764

1.1 * .418 .085,20 
6.36 1.64

15 .362 .282 .080 .063 .017 2.00 6.6 10

.269 .199 .00 .5 1 20

2.0 .070 .059 .015 2.00 6.36 1.60

2.5 .211 .149 .02 .4 03 1.99 6.36 1.59

3.0 .172 .116 .056 .044 .012 1.9 6.36 1.58

.5 .144 .093 .051 .09 .011 1.98 6.36 1.58

4.0 .123 .076 .047 .036 .01 .9 636 .5

CD2 (Mach . 2.5) - 4.66

*Estimated data -1
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TYPE C I CALIBER 5.56 MM AVERAGE DENSITY 1.80 GRAMS/CC.

PROJ. WT 3.349 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 LI. SEC. e
DRAG RDCR* Vr. 0.000 GRAMS CHG. WT. 0.82 GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IEG. YAWI**2 0.61

RANGE HEIGHT TOF ANGMF FALL ENERGY DIV)t0 PCT. DRAG)
M M SEC LIAEC JOULES ISECiPCT

3 0.00 0.4a 37.0 09 970 0.0
550 03 09 37*0 19 939 0T00so |.80 0007 36*1 708 840 -0.4

700 3.54 0.16 3.70 667 746 -028

15.89 410 -
300 ~5 .0 0- 8.9 002 41-2*3

1 3.98 7.09 41 68 -. 4450 6.2 3 :2 .
600 a~ 15.92 -RGCAGYW* 2.150 :f 1.68 -8 -2.

01-19:

1100 00 0 3..8 -92.3 172 9 -2.3

DR• RDR.VT. 0.151GRM PC RACANE/OE Y)e2 27

RNE HEIGHT TOF •NG OF FALL V ENERGY DIV)I0 PCT. DRAG)

S 0.00 0.00 12.4 74- 970 .C0 0.00 e68 -4
,o o, 8:g9 11.5 738 -"0 .o100 0,o.1 1.6 71 863 -304

150 1.62 0.20 9.6 716 656 -0.3200 2Ili 0.28 3.6 705 82

20 I6 7 694 -0.5
100 3 -. 3 1 79 -0.9

3.55 8: 65
3.75 0.80 63 69

600 3.76 0.68 -0. 6 631 -1.2650 30.7 09 6?:

700 3.50 1.13 -4.6 9 74 -9.

750 3.40 .004 5591 91:
100 ?.13 0.1 -~6. ?18 1 554
15 .62 012 9 -76 ?5731 -*

900 2 0 39 -05 8
950 1.94 -10. 551

s00 :5 1 811 1: 542 4602j

1050 0 836 9 462

5" -2.0
1600 0.0 .76 463 -2.1

224:5 4 1: C14

75VeO 11 4651 54-o



TYPE C I CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. NT 3.349 GRAMS PROJ. DIA. S.S6 MM IMPULSE 1.2 LU. SEC.
DRAG RDCR- WT. 0.000 GRAMS CHO*. Nt. 1.e GRAMS SABOT NT. 0.109 GRAMS
TWIST RATE NA PCT,. DRAG CHANGE / IOEG. YAW1**2 0.67

RANGE HEIGHT It ANG OF FALL MIX ENERGY D(V),D0PCT. CRAG)

M M N ILS EC JOULE S I EC/
0 0o0 a.008 5.0 0480.

8 8:00 0:0 19:8 0 4 1722 0:o
50 0.72 0.05 4.5 975 1591 -0.4
100 1.42 0.10 13o9 935 1464 -0.8
150 2.0 0.16 3.3 895 1342 -1.2

23 J1 8: ~ ':
2: 0:550;ss5, :8I t• :::

300 3.*9 0. 44 05 e4

350 640 11 -3. 343 -5.6
4900 s.1 [.4 881. 32 172 -. 73

Soo so 6ti 4+ ,4
950 0.32 .1 0. 0 152 -4.0
610 62 2 -3.0
700 6 ,4) 0 -0.4 447 '335N

1050 1:10 2.16 -32.1 66 2119 -3.6

800 6:17 -i: 3 4 -.eso ,., ? 93 4
95O 4:32 7.1 -20*0 300 151 -4.0
001000 NO :8 ::-25.b-S9 682 tA34 -6-3*8

1100 0.00 2.25 -40.0 52 196 -3.4

DRAG ROCR. WT. 0.151 GRAMS PCT, DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/C(PCT, DRAGI
M M SEC MILS MISEC JOULES M/SEC/PCT

0 0.00 0.00 6.5 104 M 0.0

3009?G-.
-.3 -0.4so 42 3.9 954 1509 :300 1:461. 346803S 6 036 2791 1429 -6

350 ?6i 0: 13 0. -0.9Aj0 83 c:T 98:

1O: -0.4 42

6 8 : -3.2 185 1 10 -1.
800 0 1 98

1000 0.69 1:1 :9:4 831 9O 2

8T0 0.37 0 2 760 950 -2.4
1100 0.00 .26 -8.1 749 921 -2.5

225 •-1-S



TYPE C I CALISER 5.6 PH AVERAGE DENSITY ?,.0 GRAMS/CC.

PROJ. WT 3.349 GRAMS PROJ. CIA. S.S6 MM IMPULSE 2.1 LB. SEC*
DRAG RDCR. MT. 0.000 GRAMS CHGo tT. 3.61 GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW0**2 0.61
RANGE HEIGHT tOF ANG OF FALL ERGY C RAG)

SSEC NIL S IXC JOULE S M/ SElPT

0 0.00 0100 4*9 1398 33 9 000
0 0000 o0.00 4.9 -0.0

50 02 0.00

900 0O4 0894* -*

04.04 3 4
0.S lb4

800 00.74 i90 1.2 0.8 - 6 J9
860 .06 0.6 -T

"8 .053 0.61 -Do 6

DRAG ROCR. WY. 0.151 GRAMS PCi. DRAG CHANGE / WDEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF PALL V ENERGY DiviiocPCr. DRAG)
N N SEC M[LS N/SEC JOULES M/SEC/PCT

O 0.00 0.00 3.2 396 3379 0.0

980 332 ON.0

95oS 0.001 :8:1
100 0,5 0. .2 4 -0.6

10 4 le! 1:13 1 -80
400 0.85 2 Is -

0• 000 009o 19 37 0

0 010 8:19 14 :8:1Id
50 0.6 t3i -

9O9

380 0.1 1~*6j7 31400 006 .- 4430 0, 939

9 0 07-.

226 C-0-6
0 0 4



1

TYPE C I CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 40724 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 La. SEC* I
DRAG RDCRo. Wv. 0o000 GRAMS CHGo NT9 0.67 GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW0**2 0.86

RANGE HEIGHT tP ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
T A 5EC MILS M/SEC JOULES M/SEC/PCT

0 0.90 0.00 .4.*3 572 791 0.0
0 0.00 0:80 44.3 57 773 0.013 11 81 4:75 65-0.3

54 9 a 4 9 S13 622 -0.6
IS0 6.1S 0,2q 38.9 484 554 -0.9
200 8.01 0.39 36.6 456 492 -1.1

113 1 1_:
4:8 .89 565:166 .79 I. 132 1 4 -1.653 :70616" ( 1:1 0 0 -1.6

3.92 6 819 -1:.
Q0 8a . 96.1:8

0.00 .64 -86.3 a?9 -18

DRAG RDCR. NT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**'2 2.27

RANGE HEIGHT TOF ANG OP FALL V ENERGY DiV)/DIPCT. DRAG)
N N SEC NILS N/SEC JOULE S N/ISEC/PCT

O 0.00 0.00 20.2 572 791 0.0
5 0 96 8. •6t 773 -0.0

2.83 ]S 558 7: -0.2
":84 89 552 -o.9

0 0 :4 :6 89 9,

to50 3o9 2  0a ,86 94 :0.8

1 00389 -1.0

0 .42 00 02 7 .9L -1.011oo :0906 810 9 N - '51 5 -28 1:7 -:97:16. 4501 ' -011

-4.5 -1023100 o 44-32

:9 2 27 c-i-6

a 0 :0.af-0

V08 :3: 9 6-0



I

TYPE C I CALIBER 5.56 NN AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. wT 4e724 GRAMS PROJ. DIA. e5.6 MN IMPULSE 1e. LB* SEC.

DRAG RDCR, VT. W .O00 GRAMS CHG. WT. 1.28 GRAMS SABOT T. 0.109 OGRAMS

TWIST RATE NA PCT, DRAG CHANGE I' DEG- YAW0**2 0.67

RANGE EI T A"GOFALL M/ECV ENERG" D(VO IEP•T.CRAG)

SEC MLS / JOULES T

o 0.000 8:8 0.6 Cj JS' 0
0 mo :080.6 1940:.

so 0.99 91 6 4-.:o 94 3:1 it1-0

1:"11i :!!i Ii"
0 a-3:s

800 6:9 116

900 3:8 83.

6iO0 O.O0 :j 61.194 0.0 8. -6:. 36 61-.9

DRAG RDCRo VT. 0.151 GRAMS PC;T. DRAG C;HANGE / |bEG. YAWi)*'2 2.21

RANGE HEIGHT TOF ANG OP: FALL V ENERGY OIV)/D|'PCT, DRAG)

N N SEC; NILS N/SEC JOULES M/ SEC;/PC;T

_9 I'jI

as.46:b 40 49

2.S.6900 0.53 _ H5

-,a 0.60
600 004 -09

750 :.6 4 16

0 0 z12 11-

900 5 161 .s

990 00 i:~

O0 1:069 2 6s
46uO 0.u6 1..

22B c-1-B

0 57 53 30

so *a 0 :: 1I



TYPE C I CALIBER 5.S6 MM AVERAGF DENSITY 11.00 GRAMS/CC.

PROJe WT 4.724 GRAMS PROJe DIA. 5.56 PM IMPULSE 2.1 LB. SEC.

DRAG RDCRs WIT 0.000 GRAMS CHGO WTY 3.06 GRAMS SABOT WT. 0.109 GRAMS
TWIST RATE NA PCT* DRAG CHANGE I (DEG. YAW)**2 0.67

RANGE HEIGHT FtO ANG OFsFALL V ENERGY D(V/O .EPCT DRAG)
N N1 SCiLS N/SEC JOULES N/ EC/PCT

0 0.00 0.00 6.3 1173 3325 0.0
0 0.0 :00 6.3 11i3 3250 _8:50 8:30 0.04 5.9 1146 3101-0:

t00 0.58 0.09 5.5 1119 2955 -0.5
8:118 05.1 1091 2812 -

350 [6? 0.33 3980 2170

5o :83 ,4 a: 1 846
6 0 0.60 4:4-5,-4.0
700 .9s -1:3 -
750 N00 0.79 21S34)-.
800 *.88 0.86 :3hf 74 I139 -4o6
85o 1.71 0.93 -4.1 6&5 1142 -4.9
900 1.49 .00 -5.2 666 1049 :9
950 1.21 .08 367 9J9 -5:

0 04 -9.1 57a 80
1100 0.00 1.e3 -10.6 711 -6.

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE ( DEG. YAWIS*2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DfV)/DIPCT. DRAG,
M M SEC NILS M/SEC JOULES M/SEC/P T

0 0.00 0.00 4.5 IL73 3325 0.0
0 0.00 0.00 4 1173 3250 000

1164 3196 o0
00 0154 3143 0

150 0.5 0.1 3.3 1145 3190 -0.3NO 00 116 3116e
0 s :68 -0.5

450 1.98 :1 09 ;s1 -0.1
.e019 108

.44 :1 82 9. 18 98:1
SDO .21 !.U : 1: 1600 a s49 -0.4 1060 641, 110 0.314 14
750 .1:10 0.68 -J1031 2501 -1.4
t18,0 :9 8:11 :f 0
900 0.63 0.6 a Ht0
950 0.63 0,8 -3.g 996 2323 -1.7

110 0.45 0.93 -4* 96: 281?$ 0 :J4 ?:11 :1: 6978 a :1
0 8 0 969 146-1 -

229 C-1-9



TYPE C I CALIBER S.S6 MM AVERAGE DENSITY 16.i0 GRAMS/CC.

PROJ. WT 7.171 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 0.48 GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (EG. YAW)**2 0.61

RANGE HEIGHT F ANGMTFSFALL ENERGY DIV)/DPCT. DRAG)
m li GMLL MAEC JO LE MI EC/PCr0~ o 0o0.00 410 662 000
so 2.78 O. 12 5S.0 393 54 -

t S*40 0. 5 s|.6 3?6 108 :-01100 ?o5. 9 1o 3o 0z o66-0
no 1~ 0. 9141 41 S.3 :1 306 :8:1

4 94 6 -0.9

650 19*4 * 52 00.9
700 18:96 2 539 -:1:750 a.t 4 1:2 291 6 -1.0

-go 16-8880 15:13 8 :3900 lo.a . _.04 111 111-tHI 1:83 1:11 :11:1 2I 41:
1100 0.00 3.96 -6804 -1.3

DRAG RDCRO WT. 0.151 GRAMS PCT, DRAG CHANGE IDEG. YAWI**2 2.7

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
m N SEC MILS M/SEC JOULES M/SEC/PCT

o0 O.0 0.00 37.3 4tO 612 0.0
0 :900.00 37:3 4f0 11300
so 4! 4'• +'+, l ~tooo 03t !" " l
50 4.18334.37 391 5A

700 a 4 .410 in 99 :03g 00il0l :1 4:
6 0 1071 0 _1:2 7 -0.4

760 9.54 :j - 4

600 ItO 0 11.6 35a50 :12 -o6:6 :8:
aso 6.66 - . .

930 6a6 :ts -0 S.6

230 C-I-10



TYPE C I CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.Ii I
PROJ. WT 7.171 GRAMS PROJ. OlA. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG DCRO , .Wtr 0.000 GRAMS CHG. WT. 1.00 GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAWI*02 0.67

RANGE HEIGHT OF ANG, FsFALL M/jEC ENERGY D(V)4C PCT RAG)M M CL JOULES NEC/PcT

0 0000 0 00 32e0 STO 110 3 0.0 !

0 0.00 0.00 32.0 570 1165 0.0
50 1.53 0.09 30.4 551 LO09 -0.2

100 2.98 0.18 28.7 S31 1011 -0.4150 4*35 0 ,28 f6.8 512 939 -0.6|•8 I•t 8:I :8:IN. 60 :do 2* 196, 0:8:
300 7.5 8:,9 29.4 456 745
35 8.9 ?70 1.9 438 617
40 9.61 0.82 . 420 6 3 -1.4

45 0.26 0.74 094 12. 403 583 -1.5
8DO , .,, : 9:0 3 6

6~ :11 :n• 1:1t: 304 4 1?01 X1,1 63 u6* 33i4 :116
?0050 10*68"3 :? -11:-6 0[ 1 -1.6*R00 10.00 .94 - 6 346 -1.6
850 9.06 ~*30 36::
900 7.8 as 11? :16 2 91.98

950 6.36 41 -:1j11; 11::1000 4356 9 p1  161050 2.45 .* i -46.50 61100 0.00 .099 -53.6 63 4811'

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL ENERGY DIV)/DCPCT. DRAG)
M M SEC MILS MAEC JOULES M/ SEC/PLT

0 O.00 0.00 19.0 570 1183 0.0
0 0.0 0.00 9.00 570o 65 0.0

7.5 565 ,746 0.
3136 26 -0.6"
0. -1.5 90 -0.

390 4.4 r1 10R0
30 4*61 14583

488 4:9 8:1 569 530 019 -0.3

41o 9.S -0 D. 6
4.8 8,4 9260 93 0.6Oe

Hoo3 IN :0. 91 -0.
61 4.445 * -1.3 500 95 -0.5

3.3 -0.0
a100 4e45 -96So0.
ago 3e96 49 191:0.
90 0 6 :8 N: 484 a-008

0 9894480 j3 -0.9
11 000 1: -1.6 476 119 -O *9

231 C-i-1l



JYPE C I CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC,

PROJ. WT 71171 GRAMS PROJ. OIA. S.56 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WTI 0.000 GRAMS CHGe WT* 244S GRAMS SABOT WT. 0.109 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)4e2 006?

RANGE HEIGHT COF AMGIOsFALL M/AEC NELRJI DIV1 (ISEC/PGT
M NE mOF 0ALGOC

0 0.00 8.00 10. 8ao 10 0.0
0 0. 00 00 10:1 1169 -8.soO e049 9s? g7 069 "8:2

100 0.95 0812 9.0 651 -0.4
ISO 1.31 0.17 8.3 832 2482 -0.6

00Z14 7*11 -0.8
582:602 -0.9

~530 175 o T
350 Is) 14 16 a0 11
400 2.94 .49 4.4 .lii li ,,:.

0o 9

900 2.31 .8 43
95 18 1.3 t 5

.08 -16. 85
~0Q0 j.~ 1.4 11 918

110 0.3 o ~ 4 169, 76 9

DRAG RDCR., WT. 0.151 GRAMS PCT, DRAG CHANGE / (DEG. YAW)*S2 2.27

RANGE HEIGHT sTOF ANG OF FALL MVs ENERGY 0(V / DIPCT, ORAG)
SNEC NtI S JOLI S/ISEC/ PC T

0 0.00 0.00 1.6 0880 28 70 0.0oo oool)
50 0.36 0.06 0 2 -

100 0.68 0.1* 6i3 81 4 -0.I

150 0987 0.3 0. 1 1 -0.2

5.7 86 268 -0.2

300 1.67 08 0 , 4 -6 26) -0.

400 ,.96 jI'l i
450 .06

600 0,00 0
0 2.10 0.6 0 6 0

s•o If6 :0 -08 ::
150 008,9 s?87 S*

730 1:24 0 -So8 603 -0.9

0 :94 884
30432 I-039

1100 83 0640 -0.6 8:
1405 $9 4 -6.0ý

190 0.013 1.08 -52 8
s3 C-i 12 : . a4

V0 .4 00 -06a41-0



TYPE C I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 5.359 GRAMS PROJ. 0'A. 6.5n Mm 1MPULSE 0.8 LB. SEC.

DRAG ROCR. Wle 0.000 GRAMS CHG. WT. 0.60 GRAMS SABOT We. 0.171 GRAMS
TISTis RATrE NA PCT. DRAG CHANGE (DG YOO A,)*$2 0.67

RANGE HEIGHT | ANG OF FALL V ENERGY DIVQ/DIPCT. DRAG)M N MiLS M/SEC JOULES M/SEC/PCT

0.00 00 6;m3 125 0.0
0.0000 8: 6 551 7?2 -0.

50 3.16 0.00 63.2 471 6, AT0 6,21 0.21 60.9 444 S;.1, -0.7
9.14 0.33 58.1 412 454 -0.9

200 11.92 0.45 54.9 391 389 -1.2
250 14.53 0.59 51.2 352 332 -1.4
300 6.9 0:14 46.9 I 93I .4 9.9 42.J1:1
40 84o0 ,,.9, ,, .o •is ~ 1

500 4408 *41 24.0 17i4-9
5 50 2s.08 4 73 -1.4

4h0 .3o16921?

i: -1.7

1 0 .000 4e48 -L 6.3 149 9

DRAG RDCR. Wr. o0241 GRAMS PCir, DRAG CHANGE (IDEG& YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/O PCT. DRAG)
M m SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 26.6 512 725 0.00~o :.18 16:1 512 7 :O•
so 1.26 4 S04

100 24 8.' 497 69 -0.40 3., 089 6 8
50 34 R2 1854l 1 -03

6. 41:8:
, 9 40 : 0 -0.5

5o ,.: 41 97 |~° . 1* 4!1 49 -0.8
600o6 0 944 -0 .9750 7.e9 ,, -.9 2

800 6.3 .5 - 8 4 443 :°09
I -:4 316.o t:il :1:1' !

1°°8 :.,I : 8:4,,,1
1100 1:00 057 -33*8 3 60 -1.3

233 C-1-13



TYPE C I CALIBER 6.50 "M AVERAGE DENSITY 7.60 GRAMS/CC.

PROJ. WT 5.359 GRAMS PROJ. DIA. 6.5O NM IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 1.16 GRAMS SABOT WTe O0.17 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. VAW)I**2 0.67

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/CIPCT. DRAG)
M M SEC NILS M/SEC JOULES M/ ECiPCT

0 0.00 0 00 7. 3 007
50 1.63 0.0T 32.16 2 -0*3

I .9', *.-25.

100 66o47 3 3* 1966 -2.2

fl-"s 1::04 1 1:

Rgo see.WY 0.54 1 GRM 111 DA CAG /50 bEG. YA * 2.1

so 06.t 0.00 23.3 4762 0
410 .63 0.07 41.•3 --2:6

0. .3 43 :1.8
S 0 1063

60 4.3. 6 -t
?00 3 -.5 1 1? 6
?50 13.66 3 H:7

50 36 0.63 11 63

0900 6:1 s 9I66 J5
.S2 5-6 .6O8.

0.0 3 44 602 756s 6.6
1o.732 .:7

1OO0 3.27 -76.5 196 103 -2.2

DRAG RDGR, WTe 0*241 GRAMS PCT* DRAG CHANGE I |EGe YAWI**2 292"/

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/IDPCT* DRAGI
M M SEC NILS M/SEC JOULEb M/SECtPCT

0) 0*00 0.00 l3.3 712 .402 0.0

50, 006 07 12.3 2:0

00° *"2l 661;so .:6 8: 6a 6t~l 4 o
,D41 6., 0.5.•,f::

sso 3e96 0.83 -9 oo
600 3e96 0091 -0.? 60 6t-0

eso 3.,, 1•, -4.9 5 9 :9:3Boo., 3e3! " -6*:4 "'I 8e ? :3

11013 O.o0 1.80 -16.s 522 09g -Lee

234 C-1-14
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TYPE C I CALIBER .50 NM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 5.359 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 La. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 2.85 GRAMS SABOT WT. 0.171 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**2 0.67

RANGE HEIGHT TOF ANG OF FALL /EC ENERGY D(V)/OIPCT. DRAG)
M N SEC NILS M/ JOULES M/SEC/,C

0 0.00 8:88 9'° WeT 311 060
5o 0.46 0 9.2 1045 29 5 -0.3too 0.90 O: oo .7 1011 2741 -0.7150 1.32 0.15 8.2 978 2562 -1.a

200 1.71 0.20 ?.6 944 2388 -1.4
..5 -7.9 -1.1

4 1:0

56 95 ?ZQ 1.
7100 3m&66 :602 957

ass2 -6e3486*
8590 32I Sj 1j: 425 484

100 I: 169 0 -e

DRAG RDCR. WT. 0.241 GKAMS PKr. DRAG CHANGE / IDEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/DIPCT. DRAG)
M N SEC MIL.S M/SEC JOULES M/SEC/PCT

0 0.00 0.00 5.5 107B 3213 0.0
0 0.00 0.00 so ~ 0T 3114 0.00

8: 5. so50.

As •! 8A8 9i 4o I Itt °'
5 #1 4v 41 211-.

080 .pa 49 3 .-

060 8:14 -10
.60-5 0.9-' •6 Jl

400 0192 -9.0 84 050 0.80 :.4 0:2 14 -

73c-95 1-i-



TYPE C I CALIBER 6.50 MM AVERAGE OENSIlY 11.00 GRAMS/CC.

PROJ. WT 7.SS7 GRAMS PROJ* DNA. 6.50 MM IMPULSE 0.8 LO. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. UT. O.4S GRAMS SABOT WT. 0.171 GRAMS

TWIST RATE NA PCT. DRAG CHANGE IDEG. YAW)i*2 0,67

RANGE HEIGHT TOE ANGMOF FALL ENERGY DIV) /OPCT. DRAG)
o M SE MIL SEC JOUL S N/ EC/PCT

o0.00 000 391 51 000so 3.o4:9. 69.3 370 516 -0:9
100 6.8 1 NJ 6So4 350 463 -O. 4
ISO 9.92 0.42 61oZ 335 423 -0.4

8 8 *9 4: 6soO 4.44 
6~ 5 -0.9750 24.06a1631

93 
ISi

sio 4o4 0 . s -001 1:3:4 14To0 150 5 o 69 -16~z:1:
tt50 .OO6 6 1 2:20 216 16

DRAG ROCR. UT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)*~e• 2.27

RANGE HEIGHT TOP ANG OP PALL V ENERGY OIV)/flIPCT. DRAG)
N4 N SEC; ML 11E JOULES N/SEC/PCT

o' .• 0 Sl :i 3iN
1 ., 11: A 344 14-

1.55. 9 333 tl -.
92 8:9't 6 - a 4°"

50 120 .9 -51330 40 -0.5I00 10.3 1 5 - 3 S
469.26 !0 -1 3 -0.3

0 0.0 00 -40.0 3a -00

2.0 - 36, 64"0.60-

2.36 2 I-1-O

0 5



TYPE C I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 1.55f GRAMS PROJ. OIA. 6.50 MM IMPULSE 1.2 L8. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 0.95 GRAMS SABOT WT. 0.171 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / LOEG. YAWI**2 0.67

RAPGE NEAGHT lt ANGMFSALL MI4 EC Egffl DV,401,ET.CORAG)

0 0.00 8:0408 542 103 0o00 0000 0 42. soSj t 0.0
so 2.06 0:f9 41.1 Sl ILo -0.2

100 4.03 019 39.1 492 915 -0.5
150 5.90 0.30 36.9 468 88 -0.7
200 7.65 0.41 34.5 444 746 -0.9
250 9.29 0.52 31.9 421 671

380 1:.,38:. f"
450 48 P0
4-080 1I 1,00, o ,,. 3!: 76 14

690 3~b33. 43 -1.
598 too?! :-88 6

-"-8 !5 :1t:11
1100 0.00 3,.o

DRAG ROCR. ,T. 0.241 GRAMS PCT. DRAG CHANGE / ,DEG. YAW,..2 2.27

N N SEC NIL$ N/SEC JOULES M/,$EC/PCT
800 : 8:88 61 gm :8

.,63 43 9 4

300 4.9 0.:7 .9 5 9 -0.3

9001 3.3 1. o0 :11 120

350oo 000 3.6 7 9.0 203 11 -0.4

4RA 5OC .8.021 0.?S ~ DRAG CH9G 9DG -A1 02 .2?

0. 8636 -0.6
00 05 1 :8:•2S 4307 .9 139 546 ?99 -0.

800 4.89 1 081 -1 a4 9571 -0.8

850 4 9:5-

950 3.21 .S -80490 71 -0.9

4 2 43 70 :S
Soo I :9 I I3:I 41 868 ::

1103.0 .9 -609 M668 -1e6

631 1:4 :18,237 4140



II
TYPE C I CALIBER 6SO MM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. WT T.SS7 GRAMS PROJ. DIA, 6*50 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WT. 09000 GRAMS CHG. WT. 2.36 GRAMS SABOT WT. 0,171 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / 010. YAWIS2 0.T6?

RANGE HEIGHT TOE ANGMOsFALL %fE N Rt D01VI|1PETCpDRAGI
M SE MLS N/EC JOLE IE /FCT

liii 0.8 1 891
350 o.3. 02 1.0 88 -o.ISO ,.91 o.,s ties 76 ,3-0.7

250 2o99 0.132 10.0 726 1992 -1.2

408 4.24 0.54 66*

610 14?8 87 3.0 -3.0

o9' 6 o42.8 3:
5.06 :.06 -2.3 5 950

750 4e90 60 60 -337
600 4.63 Ht 9 0 453 76
850 4:J4 1:51 -9,3 430 699 -140,,OSO 2.o23, ,.9,o 11:! 365 "303 :4

1.22 346 4363 403100o 000.1:0 :10:2 332 415 -3o?

DRAG RDCR. WI. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHt TOF ANG OF FALL V ENERGY DIV)/D(PCTw DRAG)
M M SEC MILS M/SEC JOULES MiSEC/PcI

0 0.00 0.00 8.6 849 2785 0.0
0 0.00 0.00 8.6 849 2724 0.0

so 0 L. 0.06 09 4 68 -0.:
100 0.78 0.12 7.2 3 -0.1
150 1al1 0. j8 .2g 564 -0.2

J? al 0:14 s: f ~5180.0 668 0.30 5.0 8 4 4O 3 00

300 1.91 0.36 4.2 807 2449 -0.4
350 2.10 Oo4N 3.5 800 2405 -O.S
400 2:J1 :4 793 161 -0.6
550 :41 06 0, ?? :8:-
600 4 074 -0.6 76
TO 2o:33 :81 1:5 o.8 -0.o

a 2.20 094 3.3 1i0 35

800 2.03 1.01 -4.2 738 -I.3
850 0 08 -5.1 7 1. t,96 :lei900 1114 1:., -690 ?14 958

98• 0.0 8 4.o
1100 0.00 -10.0 694

238 C-1-18



TYPE C I CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.
PRUJ. WT 11.473 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 L.8 SEC.
DRAG RDCR WYT. 0.000 GRAMS CHG. WT. 0.28 GRAMS SABOT MTo 0.171 GRAMS

TWIST RATE NA PC!. DRAG CHANGE ( IDEG. YAW1*02 0.67

RANGE HEIGHT F ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
4 N MILS M/SEC JOULES M/SEC/PCT

85 85 43 0.0H8 8:88 8:008 911:5s 46 .so 4o69 0.18 9112.2 444 -O0
100 9007 0.3 a56 1 423 -0.1Do 1tC: 10.714" 71.37" 385 0,:1:
250 20.12 0.94 63.? 253 367 -0.3

300 23.05 1.14 55.7 247 350 -0.3
3:12.9 .4 41.4 141 334 -0.4

415 0 3j:6 . -0.6

700 0059 -90 10.ss8 113 -0.9:120 16-.
638 263 4:1 -35.7 15 :
"6 3' "6 1" 1° 3 0:

103o6. 29 42 90.0.
Boo 26.s .1 -48.3 R2:00:4
850 24: 6 1461 :%4:6 9 -0.896" "0* +°°94+ IS -°"
9000 11.93 4.2 9000 1; 193 -008
000 170 93 41i -009

1050 6.37 4:19 -f1.0 7 -009
1100 0.00 5.06 -131.5 170 -0.9

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (UEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/D(PCT. DRAG)
M M SEC MILS N/SEC JOULES M/SEC/PCT

0 0.00 0.00 75.9 285 473 0.0
0 0.0 8.00 75. 85 466 0.0

50 3.57 018 69. 63 459 0.0
100 6.85 0*35 63.4 81 451 0.0
150 9.80 0.53 57.0 79 444 -0.1
200 12.44 071 50.5 ?77 47-:I!g 0.90o,..1

00 1.76 :3 403 :8:41.75 1.33430.600 23* 6 0 o 23o1 269 4O

1:20 1 0263 91 -0
650 21.23 39 -12.2 319
700 20.45 :59 -19.6 257 373 001
750 1930 71 7:2 56 368 -00
800 7 :9 -4 9 54 361 -0.3
8500 S 1. -42.8 140 34 -0.4900 '3.58 3.30 -51.1 43 331 -0.4
950 iO.06 .59 -59.86 7f? 36 -0
1000 7.1 1.80 3 32 -0:3050o 4.o9 4:01 18814 21 28 -o.61100 0.00 4.21 a 84 221 275 -0.6

239 C-1-19



r I
TYPE C I CALIBER 6*50 Mh AVERAGE DENSITY 16,0 GRAMS/CC*

PROJ* WT 11*473 GRAMS PR0oJ OlA* 6,S0 M14 IMPULSE 1.02 to. SECS

DRAG ROCR. WT, 0.000 GRAMS CHG, WT. 0.67 GRAMS SASOT WT. O.171 GRAMS

TWIST RATE NA PCT* DRAG CHANGE / DOEG. YAW1*$2 0.61

RANGE HEIGHT OF ANG OF FALL V ENERGY O(VItO PCT DRAG)
IC NMILS M/SEC JOULES MSEC/PCT

0 0.00 0.00 58.1 390 66 080

0 .0s 0 673 0.00
O,81 35.60 -0.1

OO .. 0.2100 3626 U:-0.3
SO a.,8 0 47.1 349 70L -0.4

200 9099 0.431 
:.

2 99
0. 1:6 0 3.~ 3110O:

3"0 1 -30 8t 
a1 •51.3

4,0 •7.60 1.* 2,• • -0.7400 I6.5 :to .5s 12'30 482

550 7.,67 .•.o 6.6 0:

600 lB.O i.• 4. 6 31 -.so 1034 1 3*900 4-e0.927

RAG R1 G AMT6 3Rg 1.5 2.835 -1.:1 p1  36 -.

600 12.5? 330 -4. 1 a :00:8
10S0 a:1 6 :86 :3:0 20 3~49 0

900 10.0 3 .24 -54oo 318 01.0
?0so 8 9 .6 -134 8 2100.

RANGE HEIGHT T0F ANG OF FALL V ENERGY DIV)/04PCT. DRAG)

H H EC ILS /SE JOUES /SEC/PCT

0 0.00 0.00 40-5 390 886 0.0
0 0.00 0.00 40.5 390 63 0.0

"0* °".43l.0 615 .626 9. 64 6 -

so 1.4 S4 .1*3 7.12 47

900 16o52 3.03 .49

l50 7.86 3063.

50 0 1 1:84 t 3.5 - 0 36 29
110.040 oO 8: ? -10.

SS lS •I34 06

DR0 
-DR 

w.0.34 RM CDA HNE IE.YW*Z 22

60o 0 000 0.61 35 9 0o.

650 01.• 1.15 -6.8 353 -0.3

700 1:0.84 1.90 -10*8 30 695 -0.4

0 10:22 004 -14.9 34 -0

6•3-0 *4

o 6e6 .6•2 -31.9 S1 111 -0.5

1200 3:86 0: o16 634

050o 9 2.•:• - 5 
-.o

1100 0.00

240 
C-1-20

TS O2 0 :4938 64:.



TYPE C 1 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. wT 11.473 GRAMS PROJ. DIA. 6.SO MM IMPULSE 2.1 L8. SEC.

DRAG ROCHK. WT. 0.000 GRAMS CHG. WT. 1.1S GRAMS SABOT WT. 0.171 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (OEG. YAW)**2 0.61

RANGE HEAGHT III &NGMYrSFALL M/,EC NRoIIf D(V)4qjPEIpCyRAG1

0 .000 0.00 2405 613 2188 0.0

0 . 24005 3 2156 0.00
s ~o 8:o01 13:1,o.,2 40 -o.2°'

1O 1:1 0 21.6 58o 1928 -0.31020400-07
150 3.29 0.26 20.1 563 1819 -0.5
200 4.24 0.35 18.S 546 -0.7
250 5.11 0.44 16.8 530 1611 -0.8
300 5.89 0.53 14.9 513 a512 -1.0
3S0 6.51 0.63 13.0 497 48.1o 48
S50 8.62 06 3.7 435 I

$s 68 063 350
850 t•:8 :9 350 6629 4: 0 ~ :11?

1100 1:00 1.60 -39o6 316

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I (DEGo YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DOPC!. DRAG)
M 00 SEC 00ILS 1SEC JOULES M/0EC/PCT

0 0.00 0.00 16.1 613 2188 0.00 0.00 0000 16al 613 2156 000

158 0:76 0.08 1 4.845& 80:16 3.4 6 5 9-001'O

S .o07 5 12.0 601 2068 -. 1
200 l.63 0.33 1o.6 597 2040 -0.2
250 3.12 0.41 9.2 593 J02 -0:
300 3.54 80 T. 589 944 -01
350 3.8 1:10. 5 95 0

.3 .4 -0.4S-lii -.

550 4.6 o9 0.4 -110o1
600 4,. - 2
650 4.45 .566 9123 -0.5700 4.28 :2 -0.5

750 4.03 *2 -6.0 554 1 6 -0.6
8.0 3.29 .14 I-4 -0o6
50 :9 -9*3 3 1646 -0.6

900 s*80 156 543 1612 -0.7950 1.23 ,.65 :1:?539 1649 -007

:7S :14.4 Si 64:0.7
18900 1:11 J4i It : 6-o9 -o.,
110C 0.00 -0.8

241 C-1-21



TYPE C I CALIBER T.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.62? GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG RUCC. WT. 0.000 GRAMS CHG. WT. 0.37 GRAMS SABOT WT. 0.217 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)1*2 0.67

RANGE HEIGHT COF ANG OF FALL V ENERGY D(V)/0jPCT. DRAG)

M T5EC MILS M/SEC JOULES M/ EC/PCT

0 0.00 0.00 970s 350 S45 0.0
0 0.00 0.00 97.5 35 528 0.0
io 4.69 0.15 93.2 332 474 -0.2

100 9.16 0.30 88.4 316 430 -0.3

300 3 1:1 64:0 4

500 33.76 1.3 30e0 HZI:.
510 119 : 1§ 19.5 213 96 -1

31 6 3.3 -1..7
to 35.22 .8j -18.$ 111 -1.1

750 33.98 .:01 -32. 1801O
8 2 .7 16 1.

950 R.79 4.29 -105.6 13 l

1888 15.?5 4:j :j~ 153 103
1100 0.00 5.34 117 .9 36 0 -1.3

DRAG RDCR. Wt. 0.389 GRAMS PCTo DRAG CHANGE / DEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL ENERGY D(V)/DIPCJ. ORAG)
m M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 54.9 350 545 0.0
0 0.00 0.00 54.9 350 ;11 0.0

19 116 8: 94 4 3:45|050 907 4 0.0
634-0. 495

a 11 8,1:51 451 :8~
400 14.68248634-.
450 l5.47 :3 H.5 01 :1.4
600 L6.30 *1.6 -10630 16 -0:
650 16.04 *03 -8.2 296 366 -0.5
?00 1.50 220 4.0 292 355 -0.5
750 14.6? 2.37 -9.09 a1 345 -0.6so H :.1 :0:-o
950 8e.32 -0.900~.o, .,. 1 ....
0008 5.93 3:2 --5 "S 5 -0*9

0 3a3:41 -6 *3 11.100 0068 -68e9 23? -1

242 C-1-22,



TYPE C I CALIBER 7o62 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 8.627 GRAMS PROJ. DIA. .,62 MM IMPULSE 1.2 L8. SEC.
DRAG ROCR. WT. 0.000 GRAMS CHO. WT. 0.86 GRAMS SABOT WT. 0.277 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (EG. YAW), *2 0.67

RANGE HEIGHT OF ANG OF FALL V NERG V140E 'C. RAG)
J lEC NILS M/EC OULES M/SEI/PCT

0 0.00 0.00 61.3 483 1039 0.0o .00 :o0 0:3 4 1006 0.0*i 9.90 454 10061•: :.4 426 , 4-o:1
150 8.49 0.34 53.5 399 688 -0.8
200 11.04 0.47 50.1 373 602 -1.0
250 13.41 0.61 46.3 350 527 -1.1
300 15058 0,7 4j.0 331 474 -1.0350• IT$ .32 16 430 :1.,
400 19.23 : 31.9 0
450 20.66 12 6.1
S00 2 -80 .4 9 .1.5
550 23.6 1.61 .6 264 301 -1.3

605 25376oo :?4 ':i : :N
00 -2429 -22 104 -1.4
850 8.2 .9 2214

as 2 .0 -2905 82-1.5900 16.52 3.15 -55.2 97 167 -1.5
950 13.49 1:41 6- 189 154

loo 5. 9 3.96 -99.94 1 -1.61100 0. 0 4.26 -116.2 67 120 -1.6

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OIPCT. DRAG)M SEC NILS m/SEC JOULES M/SEC/PCT

0 0.00 28.9 483 1069 0.0

0 0 0.00 289 41 1006.37 .0 6.07 4 7 9 9 -0.1
i.2 oi 4o5 4 0 952 -0.

0.3 S 1.2 -0.
S4 874 -0.4300 1 8 8.65 1750 44 850 -.

350 72 0.76 2.4 440 8' -0.4

8.4 L .4 4 693 -0060 ~ 8.6 1:2!. 480 35101

2.65 -3o.5 394 528 :8:
goo 7.Is as.9 389 634 -0i90 5643 :91 -o~ 7• 393 61 -0.,

18 e6 0 2: 97 -1.0
950 4o37 .24 :24. 373 579 -100
l1, l64 1051 -31o6 362 944

1050 0600 2e65 -35.5 357 528 |
243 C-1-23
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TYPE C I CALIBER 7,62 MN AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 8.627 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR. Wf, 0.000 GRAMS CHGo WT. 2-.38 GRAMS SABOT WTY Oe271 GRAMS
TWIST RATE NA PCT. DRAG CHANGE /(OEG. VAW)..2 0.6?

RANGER HEIGHT JOE ANG MOFs FALL V/E ENERGY OUE Oi~D P,.SIVPcTORAG)

Ei! I:8S M/S JOUEE C
00 .22 0.14 O7 00 116 -0.

3O .3:26 10.6 -0.9
250 98.2 64 -:

300 6.04 04S 16.8 Sao 14SI -1.8
350 6e83 0.54 15.2 550 1303 -2.14- CIS 1 -0 5 -20
Soo 8.66 *b4 3
S5O 9.06 0.95 6.8 438

60 9 1 :11 4, a a
o.ss 9:48 3 6)02 1:~500 9.43 J:1 -: 55 54-.

0 9e16 1: 4 -. 33 486 -3.Soo 1:69 |:t3 1 2,o
85o 99 9  305 40t -2.6
900 ?.03 t96 :1.2 194 466 :23

o000 5 7 67 308 -2.4

1100 0.00 5:1 164

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / 4DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV1/DjPCTo DRAG)
H M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 1.2 760 2571 0.0
0 0.00 0.0 11.2 760 49L 0.0

5o 0.53 0.07 10.3 752 ?Q:2
too 1.01 0.13 8:4 744 fi58

so 1.45 0 293 3 1 -.1:6 1 ;" o .3
03:1 SA4 6s6 ? 0 -0.4

300 2.50 0.41 5.? 712  -0.5
350 2.76 0.48 4.7 704 1 8:o

4 :0
1ý0 1:97 0:51 16 696 1;-0:1

600 28 8766 -006

0 3.2. 1.84 6 1 1.

So 2.71 1:15 -5.4 6 1 70
a06 :45 :611:6

900 2.46 1.2 -6 6 6)t
950 1*65 139 -9.3 612 So4

0.00 e64 - 34 50o -1*6

244 C-1-24



rYPE C I CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 12.166 GRAMS PROJ. D|A. T7.62 MM IMPULSE O.* LB. SEC.DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 0.08 GRAMS SABOT WT. I0277 GRAMS
TWIST RATE NA PCT. DRAG CHANGE /IDEG. YAW)*.2 0.67

RANGE HEIGHT IOE ANG,?PFsFALL V ENERGY DIVl/ClPCiC. RAG)MISEC JOULES M/ SECPCT
o0 0.00 000 100.0 272 460 0.0OO0 .00 100,10 2 0.050 4.7 0 93.0• 4,3 0.00O 9-15 0.19 a 6 256 398 -0.Iso 1-0.?0 16,.,;9 6 4J4 Is -o.,"2 0 99?-0.4
O51 226 312 -0.4350 25.00 1.44 41.0 0 294 -0.5490 26.75 34. 

-0.99o 09 112 A 43 -0.6

0 0.00 0.0069 at7.0 2710; .

550 28o6S 0.7 5 -0 23 :8

30 .4. 2.j• 
24-060. 4 

-0.

35 4 .3 1. -00?

4 4.?2 ,.2, -49.0 2 0 -0.

6SO0 :9 3, 1712:
500 IT 319 361 ~ 6:8

06 4.o • -0.07039 4.e1 - Is -0.9950 2299 4173 :,40.. 1 -0.9964 1100 4682 -3460 123 143 -0.9

DRAG ROCK. WiT. 0.389 GRAMS PCT. DRAG CHANGE ( DEG. YAW)*02 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DjPCT. DRAGl1M 1 SEC MIlLS M/SEC JOULES M/SEC/IPr

80 .050 O.0 870 272 290 0.505 03 3o - 0.6

so~~~~- 4*1 6:0 6 4

00 . 8 0.37 I:M ,6 4110
ISO L *31 0 56 66 2 R 44 a10:

0 .038 04.7 51.9 194 3 -0,.0241 0.94 6.4-
08g ,,.,, a 41,.t ,! S?9 +450 .40 49 1715.80 5:9 

479

650 25.46
650 2506 ,55 4i 14t'0.3Too 24e22 :

850 1905 141 :49.5 21:.900 6.3764 5 . .950 13:16 3B? 1-7 is -0 6180 54I -98 .3 :0 A1100 O.oo 4:63 - 08*6 9

245 C-1-25



TYPE C I CALIBER 7.62 NM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WI 12.166 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC*

DRAG R0CR. WT. 0.000 GRAMS CHG. WT. 0.62 GRAMS SABOT WT. 0.277 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I(DEG. YAW)*02 0.67

RANGE HEIGHT T0E ANGMYFSFALL M, EC ENEfol D1V)qP27.CRAG)

0 8:80 8:88 ;id° o. 0.050 3:41 :4 6* 353 8

00 6.6£ 63.2 ,
ISO 9.6 0.43 S6.7 9 5 -0.3200 12*38 0459 53o8 316 66 -004
250 14.90 0.75 48.6 305 567 -..2300 lists 0.92 43.L 295 S31 -0.6

450 4 46
4O0 •3. :11 5 4. 41

700 2 .44 -.so
7S0 2 .43 .d* 1:1~5 4JU-
8A 0 18.:93 hi90 -35*.7 19 Il0oo, ,,.3 :1 :191 695 3*4 :jj -61:9 00 2 400-o9:282. 941050 5.09 4.13 -96.4 f69 11
1100 0.00 4.40 -11O*8 104 205 -1-2

DRAG RDCK. WT. 0.389 GRAMS PCT. DRAG CHANGE / IOEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCr. DRAG)M M SEC MILS M/SEC JOULES M/SE(cIPCT

0.00 0.0
0000 5 0.2 R
0.19 Oo44 36

00 4.20 0.27 so0.

,o0 65:• 64 : o-0

6o0 .. , 2,

1:3. :6 6 :
70 :6 0:1

850 9.73.1
800 1.099 34 5
950 6.66 :o .. -0.5
900 8.35 .66 11 o6 -0.5
90 ,6.3065 -0.5
1000 4.70 :9 -415 307 54 -O6

2O5O 2.49 . -48.0 97 -0.1
I-c 0.00 533. -

246 C-1-26



TYPE C I CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.166 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 LB. SEC.
DRAG RDCR, WT, 09000 GRAMS CHGp, WT. 1.77 GRAMS SABOT WT. 0.277 GRAMS

TWIST RATE NA PCTe DRAG CHANGE (DEG* YAWI**2 0.67

£14 C FAL MEC JOJULES 1 4/SJEcYR£

S .00 0.4 3.Q 561 3jQ 0.0so8:3 9 . 14 10 -6:3
1*0 0 9.5 5160 -00412 4:50 a si6N. .

280 .0j6.8 4 8:-1
2s :6 *83.9 475 37t -1.0

300 8.18 0.58 21.6 4%4 12S6 -1.2
350 9.18 0.70 19.0 435 1149 -1.48: 1 :A I

0: 1-o 6
920 6.. 0

-50: 10 41 138 L
sRAo ROCR. wr. 0.389 GRAMS P:i. DRAG C'ANGE I IDEG. YAW)**2 2.27

RANGE HEIGHT TOP AN40 OF FALL MVECs ENRG IV)|cT,pc RAG)S1 SEC MILS JOULES .P

01.0 0.00 .6 20 30

03 :88 1t2 .

3.2 S3-0.liii1 :Ii 1I II i
.9 0li6I 2i !00

247 C-127



TYPE C I CALIBER 1.62 MM AVERAGE OENS|?Y 16.70 GRAMS/CC.

PROJ. WT 18.470 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WiT. 0.000 GRAMS CHG WT. 0.,32 GRAMS SABOT tT. 0.2t7 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. VAWI)*2 0.61

RANGE HEAGHT : ANGM[StFALL M.,EC IN ti, DOIV,,OP CORAG,

so 462 0:01.02 8

t7n I03 60:2

-0 0.6 :0.3
4910 -1is8 -0.4

0.07 : ~.0 40:*

ZI

URAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE I (DEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)
M M SEC MILS H/SEC JOULES M/SEC/PCT

0 0.00 .00 tO.0O 205 394 0.0
0 0.006 O 100o 8 00

so 4.63 10.29 0.0

61: 000 0,.

?8 ~ 1-1 4  6 5Ol6 *O:j
7.9 1' 3 0

009 :0

O0 Im 96 -:0

650 4.02

778 .00 4.04 -1090 7 9 -0.3

248 C-1-28

p -I



TYPE C I CALIBER 1,62 NM AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 18,470 GRAMS PROJ. OIA. 7.62 MM IMPULSE L.2 Las SEC.
DRAG RDCRw WT. 0.000 GRAMS CHG. WT. 0.42 GRAMS SABOT Wl, 0.277 GRAMS
TWIST RATE NA PCr. DRAG CHANGE / IOEG. YAWI**2 0.67

RANGE HEIGHT 11t ANGMY[FALL M EC bi Of IV3 qjE~j;CqRAG)

8 8:88 8:0 0 1 6 0.0
so 4.75 o.9 1.o 366 01o

100 9 0.6 85.8 265 -0.s~o ,.* o.9 00. 8e 26o0-0
1 6,1S 0.77 70. 6-06

250 20:1' 0.97 62.3 554 -0.300 22:9? .18 53.8 240 532 -0.3350 25.40 1.39 44.9 235 511 -0.3430 87.38 35.7 231 49L -0.4:• 16 II, ,• -0.5
S10:4426.1 226 472 -0.4•!0S6050 296!!30:48 :.?°°',• "•-•162 0SI 6!3 T3-0.50.-"0S

00 28:990 .9205 -0* 4 6 8:750 27.23 4 3 9 -0.6

9~ 9 1:01 - 119 41 -0.79080 18.950 t:3 0 1 -0.6"a,~ 2 .6 1.,7 6 a,-01"' 93
90 8 4.01 -79.4 190 333 -0.950 14 4.7 -93.5 486 3 0 -0.71010 9.29 4.14 -108.2 83 3 9 0.7

1RA0 0: 3e 4:8 I:ij:4FL :0 9 DAG100 0.00 4.8 -1 3 178 192 -8

DRAG RO.R. kT. 0,389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS M/SEL JOULES M/SEC/PCT

0.00 0.00 82.8 271 688 0.0
0 .0002 17 67 o.0s~o 9:, o., 6o. 6t 9:

00 69.0 67 6 9i0 0,69 62.0 266 650 0.000 3096 854. 264 641 -0.1
50 108 09 47.7 261 612 -0.1300 .8 6 3 -0.

47 2e 6 5 -0.
500 2-7.S 22 4 -0.4

1500 - 0 4 -0.
110 30.0 0 23t -0.5

s4 555.5 -0. 2
-65.8 67 -0.0

8000 1 9 .9 -74.22:6 -0.3
9 4.119 33.71 -64aG2 65-*

10501 0 4:41 4 .4 -9. :6 o60 44042 -0 .0.5

1 00 0 04 4 .1 2 49 R4 2 O C - 1- 2 9



TYPE C I CALIBER ?.62 MM AVERAGE DENSITY 16.70 GRANS/CC. - j
PROJ. WT 18.470 GRAMS PROJ. DIA. 7.62 MM IMPULSE Z2l LB. SEC.
DRAG RDCR. WT, 0.000 GRAMS CHG. WT. 1.27 GRAMS SABOT WT. 0.277 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / 4OEGe YAW)$*2 0.67

RANGE HEIGHT OF ANG OF FALL V ENERGY DIV)DOIPETt QRAG)M IEC MILS M/SEC JOULES M/SE/0"CT

0 0.85 o 8:88 U:S 1:1 412 IMi 8:8
so 2.35 o.12 46. -o.53 -too 454 0.. 309 11

0 6.57 a83? 37 -0.4
8.44 0.51 36. -0.5250 10.12 0.65 32.3 356 0 -0.6300 11.61 0.79 28.2 346 110 -0.63S0 12.89 0.94 23.9 337 los0 -0.6

oo 554j 40 915 -0.7
510 5: :5 -0:7 38 -. ,

500 114009: 308 -081

800 13.45 2.42 -24.7 781 -0.9
8a0 12.:08 :60 -31.3 264 -0.9
900 10.38 .79 2 264 658 :.0950 8.34 098 4 3 2 633 -0
1000 5.94 .171096 3.16:2: 19
1100 0.00 3.57 -65 4 564

DRAG ROCR. WT. 0.389 GRAMS PCT, DRAG CHANGE ( EDEG. YA V)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DMV/OPET. DRAG)
m N SEC MILS M/SEC JOULES MI SEC/PCT

0 0.00 0.00 34.9 416 2 00
o 0.00 0.00 34.9 416 Me 0.0

1 -0.0
so 164 0.1.2 32,0 4 3 J576 0.0100 3.1l4 0.24 2g.1 411 tSSS -0.1ISO 4e49 0.36 2.6 40. 34 :0:
00 5.70 0.49 2 405 I -0.

6.76 0.61 0. 43 442
300 7.66 0.74 16.9 4003 472 -0:
350 8.42 0*86 13.8 9 452 :-0.
400 9 01 0.99 10.6 95 432 -0.450 9.4 1 7.4 3 43 -0.284. 346 -0.3S0o 9.74 4.1 390 3 -0.3
600 9.83 l.5o -2:11 1 -0.3

.50 9e62 1:3 -63 -0.300 9.26 1-.74 380 -0.37S0 8.71 .89 -12.8 378 300 -0,4
800 8.00 2.03 -16.4 375 282 -0.4
850 7.12 2.16 -19.9 373 t 6 5 -0.4
900 6.05 2.29 -23.5 370 1247 -0.4
950 4.81 N43 1:j2 38 ~ 20-.

00 39 -0:9 66 13 -0.5
1050 1.79 7.70 -34.7 -0.5
1100 0.00 2.84 -38.5 1 l -0.5

250 C-1-30



ALLIOMN~OS ARE 1t4 CAUBR ra12 2

of Gyration t 0.240 Cal, Volume .7Cl

M a c S V T S R a i u 513 C a l e n t

.ente _06 2t....... 1 4.7 1.2a

..2 ....... 67........ 
2.3 4.77 1.3

.422 .0792.20 
4.77 13

1. 226 0794.0 
4.77 12

1. ~.26 .077 .5012 2.00 4.77 1.18

2.0 .250 11 .6 04 .2 .9 47 1.17

3. .63 .19 .054 .05 .2 .8 4.77 11

.. 2 37 . 0 67.6 0 1 0 9 1 9 4.77 1. 16

4. 0 * 17 .7 .0 467 .0921 . 96 4.77 1. 16

4.65 . 01 . 067 .4 08906 19 4.77 1.15

C.0 .41h a2 .5 07 4.48 
4./7d7 1.ured

.4251
1.05 ~ t d2ata 07 2.0 477 11
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TYPE C 2 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 2.506 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG ROCk. Wr. 0.000 GRAMS CHGo. T. 0.96 GRAMS SABOT UT. 0.142 GRAMS
TWIST RATE NA PCTo DRAG CHANGE /IDEG& YAW)**2 0*68

RANGE HEAGHT JOF ANGM!PSFALL M/XEC JsNERGY 0IVIDJPETýyAG)

0 o o.oo 0.0 3 4 919 t6 .00
o O0O0 3*49 9a 0.0

so 1.62 0.06 8 8 944 -2*5
00 3817 6-1.0IO 40 8:11 1: ?65 -1 1.6200 6.:8 0.25 3 ! 713 636 *1

2S0 714 0.32 29.2 660 546 -2.6300 0 :45 8:42 411 :h:

0 .4 -;.0

800 1:.13

.61 ,28 -36.4 46 04
6.4 9 4 -N.6940 IS.936. 1-o

3.41fi 1.3

0 14O1 1 -100.5 153 29 -2.7

DRAG RDCR. UT. 0.151 GRAMS PCT. DRAG CHANGE/ f OEG. YAW)*S2 M/2.27 I

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/OkPCT. DRAG)

0 0.00 0.00 8.6 91- 06'5 0.0O 0.00 8.6 91.9 8 2.0

0 .,1 0:0g 98 93 so2 0-
50 041 :898:8 3 121-0.2

t• •I .7.4 a 1,-s
19: 8:11 6.7 ?3-0

3:0 42 06 H
NOO .91 0.34 -0o :1.,9 o., -1.0
400 s.36 0241
450 o53 1:-3

550 .65 0.*6 .6 ?SO -10

S0 .l,63 0.80 ? 64700 2.55 0.87 s2 7 619 1 09
750 2.43 O.94 -3.2 9-2.1

900 3 a 6 -6oS 6 i

950 13 .24 -7.7 6 0,cooo 0.99 o3.614.,-*
. IOO 0.00 :o8 &4

254 C-2-4



TYPE C 2 CALIIER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 2.906 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG, WT. 1.?9 GRAMS SABOT WT. 0.142 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)**2 0.68

M M M/SEC JOULES EC/;CT

50 011~056 3 -1.58 :18 10063 126910:00 1*2 09 1 1 1 0 1393?
196 L146 -2:9

300 3.4 0.29 10.1 906 1028 -3.0
350 3.90 0.34 9.4 855 915 -3.6
400 4.35 080109:j
450 4.76 0:98? 0
55 5 a 646
2O0 1.13 0.4 690T00 6:.1 So1:141 111:•:3.009

CL0 0 .8443

88 1:o1 1: 1. : .3 5 1; :-:9

4 L 17 :107283 101 :o
LO0 5.8195 -300a3

1100 0.00 - 69 -3.3

CRAG ROCR. WT. O.151 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 2.27
%I

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCT. DRAG)
M M SEC MILS M/SEG JOULES M/SEC/PCT

0 0.00 0.00 4.8 1203 19 6 0.0
84.0 68 7.6 -0.4

00 08 : ~ 3.3 33 602 0.7?
0.95 9 16 1552 -0.9
1.3 0.35 1:60

450 6 0.40 2 107 3

.. 4 b:6 39

710 1o :1 94 98 -2.4
800 l.6 o49311 -2.6850 . 8:11 -3.6 1034

050 0.28 1.04 -5.5 853 892
0oo 0.00 .09 -6.2 5 3 a8 9

255 C-2-5



TYPE C 2 CALIBER 5.56 MM AVERAGE UENS1IT 7.80 GRAMS/CC.

PROJ. WT 2.906 GRAMS PROJ. DIA. 5696 MM IMPULSE 2.1 Ll. SEC.

DRAG ROCRo WT, 0*000 GRAMS CHGe WT, 4*03 GRAMS SABOT WT. 0.142 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)**2 0.68

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCT. DRAG)
M M SEC MILS M/SEC JOUL S M/ EC/PCT

0 0.00 0.00 4.6 ISSO 3101 0.0
0 0.00 0.00 4.6 1550 30 0 0.0

so 0.22 0.03 4.3 1503 28 0 -0.5
100 0.43 0.07 4.1 456 2655 -009

so 0 0 1.9 408 -t.4
.0 :` 6 3 9

250 0.98 7 1.3 1111 1

48 S 8:14 :.0 :4.° 1061 9i 910 4.
550 1:68 0.43 It1 135 -5.4

-6.6
700 e4 0059 -0. 7 4 -7.1
750 1.?0O e06S -1*3 819 841. -T.7Boo 1:61 8:;h ? olt?• Us 83ago s0-.9
900 1.34 0.85 -4e0 662 550 -9.4
950 01.2 0.93 ::0 9 465 -10
18RS 8:13 1? o 2:
1100 0000 1.22

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/OIPCT. DRAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 2.7 1550 3101 0.0
0 0.00 0.00 .7 550 3010 0.0

g0I
so 0.36 8489

200 0.46 a3 : 49 61 -0.6
250 0.54 1614 it 3 -100

00 0.62 00044 I
4 0 70.74

0.78 ON 3 8:2 0-~ .9
550 0.82 0.42 -0.1 j 1 .2
600 0.0 0.2 -0.5 6 09 -2.4

0. 09 1*6 -05 11 101  -2.4800 0.68 0.5!40 60

"°1:a 2 -3
t•g 8:11 S:. 4i 11, 1698
1100 0.00 0.83 -3613 1589 -3.9

256 C-2-6



TYPE C 2 CALIBER 5.56 MM AVERAGE DENSITY 11.nO GRAMS/CC.

PROJ. WT 3.535 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR* WT* 0000 GRAMS CHO. WT. 0.79 GRAMS SABOT WT. 0.142 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)**2 0.68

RANGE HEIGHT AF ANGM?[SFALL ,AEC 5OIU IV 1p,,C,. RAG)

1 oo003 0.093 0
It 0.0 36.4 6 6 307 -0.4

100 1.$7 0 35.2 638 720 -0.8

150 5.21 0:23 33.9 600 637 -1.1
0009 ý 558 -1.5

00 S6. "91 fl3. 15 484 -1.9300 99.3 2 486 147 -2816oo l i! 3ll4f 31 -2.0s•o 1,, .,1 1,-2
boo Is :- 6s•o e3 2 ::tgO 1.66 - .3 210 '41

800 4e66 24 - 49 ,9  -.
8801: 130 10le
950 e~: *6 4

1?50 : 11 72*193
00 86*3 184 6

DRAG RDCR. UT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(VI/OIPCT. DRAG)
M N SEC MILS N/SEC JOULES M/SEC/PCT

0 0.00 0.00 13.5 713 935 0.0

0 2 4 693 8480:
0. 2;6 LS*4 684 SJ3 -0.3I:0 1 1 :8:4

43 1::1:9
10) 6 636 706 -0.*8

•.4 63

2 1--66600 4:09 5 -. 91
650 3.9 s0o. 539 60
700 3.86 .9 510 585 11

So 13-6.6 :61:44
I: --3 510

9 0 07 -,4 . 4 4 6

T8 461

257 C-2-7



TYPE C 2 CALIBER 5.56 MO AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 3.535 GRAMS PROJd OIA. S.6 MM IMPULSE 1.2 LB. SEC.
DRAG RDCR. WT. 0&000 GRAMS CHG. WT. 1.50 GRAMS SABOT WT. 0.142 GRAMS
TWIST RATE NA PCI. DRAG CHANGE ( DEC*. YAW)**2 0.68

RANGE HEIGHT 4OF ANG OF FALL , ENERGY EDIV)401PET. DRAG)
M M leC NILS N/sEC JOUJLES F/E /PCT

0 0.00 2000 -3.0 ; 2 M9 -. 0

N0s S9C M:;j 5;~ 9 0!S 0AE 0k

1R00DC. Y 013 1 GRAMS PCT0 DRAG CHNE/ DG9YW2 2.27

RAG 2.I0 GHT6 13.3 AG A1320 E•NERGY P

30U .,;. 0o35 '0 5 2.

50o4 0.4 09

400 4.91 0.491 -1?.6

O09 . .9 9 3

DRAGROC, HT 0,.51 RAM P*, RG HAG I IEYMe2 22

69 6* 1 i941 1750 02 00 -3.9 64-4

$go US, .401:50

100 C-02B5

01 : :12: 8

Itoo 0.,00" 2a25, -3, 6 1 30
DRGo.,eW~ ,15 GRAM PC9DA HNE IE.YW2 2,27

1O0 0.000 e 0

05 000-:18 9911

80 8: .0 e4 0

0 6 59 :00



TYPE C 2 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 3.535 GRAMS PROJ. DIA. S.6 MM IMPULSE 2.1 LB. SEC,

DRAG RDCRq. WT. 0.000 GRAMS CHGO WT. 3.S1 GRAMS SABOT WT* 0,142 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**2 0.68

RANGE HEAGHT ANGMIfsrALL E ENERY DIV)4D 1PýTý RAGI
M:8 M1 JOUL:S :E / C

"0o

11 1181:19 3 8:80
18 0.8 o0 t 1:9 223 645:
so 102 0.0 3.3 L g1 49q -1.7

300 1.1 0.24 3.0 11SS 2356 -2.1
350 t.32 0I8 2.6 1120 2216 -2.4

750 4 0980 S

4" a A:

DlRAG RDCR. WY. 0.151I GRAMS PCT, DRAG CHANGE / (DEG, YAWI**2 2.27

RANGEM HEIGHT. t• AG• AL HtC OLENERGY DIVI DP .MSPCT TRAG)

2 0.0 8: 8 0: :3.9

1~ ~~ ~ .5 5 3N99AL AC O~
.494. .5 20 :4

.00 3-12

I7 6o6sol as : 814 1

640 46

8 ii H iill I2

0d 1:11 1:1 0A~

L?

:8 e4 9
09 4-2-



TYPE C 2 CALIBER 5.56 MM AVERtGF DENSITY 16,70 GRAMS/CC.

PROJ. WT 5.366 CRAMS PROJ. DIA. 5.56 MM IMPULSE 0e8 LB, SEC.,

DRAG RDCR* WT. 0,000 GRAMS CHG* WT. 0.61, GRAMS SABOT WT* 0.142 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / 101G. YAW)992 0.68

RANGC HEIGHT TOF ANG OF FALL V ENERGY ODV)/D|PCT. DRAG)
N M SEC NILS M/SEC JOULES N/SEC/PCT

0 0.00 0.00 41.2 5 4 128 0.0
0 0.00 0.00 41940so 2.,Z 0* 461 4 6 9 1 8:

00 454 0.0 444 40.6 1IO 6,65 0.32 41e6 4411t? We
200 8.63 0.43 38,9 41 4t? -0.9
250 10.47 0.56 35.9 394 417 -1.1

350 *65 .5T
4~,. 0l tfl 01 1435:.

450 6.04 I6 38 -6.3

Soo 2297:9, R0 -1.3

700 1.31 -,00.8 :640

900 1.:12 0:~ 4 .0-.

DRAG RDCR. WT* 0.151 GRAMS PCI. DRAG (HANGE / (BEG. YAW)*02 2.27

RANGE HEIGHT TOF ANG OF FALL E SNERGY DIV) •I/DPGT. DRAG)
M M IEC NILS N/SEC JOULES M/ .EL IPCT

0 0.00 0.00 24.5 5 4 ?18 0.0
0 .002 00 4490024.50

s.15 Q1i :26 9 693 -0.
10 .21 0 o6 6o

|i 483 678-0, .00 a:.8 66" -0.8 :148 491 6 -0.18 4.80 .4 263 .0:10 5,46 0,60 0482 90 -0"
540 6:4"tf ? 0-o.6

o6.38 s4

3.o : .05 4"6O 5.52 4000, 6,t6 --4.

'60 C-2- 44

R8 ,0 0
L6 -21



rYPE C 2 CALIBER 5,56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 5.366 GRAMS PROJ. DIAo. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG RDCRb WT. 0.000 GRAMS CHGO WT. I .19 GRAMS SABOT WT. 0.142 GRAMS

TWIST RATE NA PCT. DRAG CHANGE f iDEG. YAW)*$2 0.68

RANGE HEIGHT OF ANG OF FALL V ENERGY D(V)/D|PCT;CORAG1
N EC ILS M/SEC JOULES DV SEC/j~ R

0 0.00 0 3.2 714 1404 0.o
0 so :o0 3.2 714 1368 0.0

100 a :15 o. f 665 -0 .1
LSD9 0022 19.9 640 1100 -0.7
200 O. 30 18.7 61S l015 -1.0
250 5.02 0.38 1?.3 590 934 -1.3
300 5.84 0.47 15.8 565 856 -1.5

4007.966 1004 4 64
643

7.28 t -3,,.1!:

5IoI2 H a ,0

ORAG RDCR, WT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAw)*,*2 2.27

RANGEM HEIGHTM TOP~ ANGMOP FALL| /V~c JLENERGYs 0(V) //OPTsC / PC RAG)T

0.0 9 .00:4 4 4 910 8.8i? .:8 4 ::

t4 :o o 433 -- f

j.46 -1 196.

l,61 10i ii

0 .55 569 :

211 b1@ 1 9

1008 318' 1t



TYPE C 2 CALIBER 5.56 MM AVERAGE OENSITY 16.70 GRAMS/CC.
PROJ, WT 5.366 GRAMS PROJ. DIA, 5.56 MM IMPULSE 2.1 LB. SEC.
DRAG RDCRe WT. OeOOO GRAMS CHG. WT. 2.66 GRAMS SABOT WT. 0.142 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW1402 0.66

RANGE HEIGHT tO ANGOFALL M/OENC IJERVY I(Vq1jCT.RAG)
N M liC JOL L/E J~LS MIEC/f

8 0 0.00 1.1 0:8
0 33-0.

900 .20 1.06 -6.1 9Ht

ORAG ROCR, MT. O.151 GRAMS PCr. ORAG CHANGE I (DEG. YAW)**2 2.21

RANGE HEIGHT TOF ANG OF FALL /V~c ENERGY D(VI/iCPCT. DRAG)
N M E MILS NEC JOULES N/SEC/PCT

43 0 0 8:8 3,: 4u-91 0 4 0.050 1100.

0 .4 O.5 w6

.0 1 ,4 -

l100 .2 0. :?i

89 .4 8:9 -* 07 1 :4:j

900 *60 106 330la 1

262 (-2-12



I
TYPE C 2 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 4.009 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG MUCR. WT. 0.000 GRAMS CHG. WT. 0.73 GRAMS SABOT WT. 0.224 GRAMS

rWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW1*02 0.68

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCTr URAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 62.5 637 859 0.0
0 0.00 0.00 62.5 637 813 0

50 3.04 0.08 61.2 591 700IO 60:017 59*6 545 595 -0.9

50 8.89 0.27 51.8 499 498 -1.4
O0 11.b8 0.37 l5.6 454 413 -1.8

250 14.35 0.49 52.9 411 338 -2.1
300 16.07 0.62 4.9.6 370 27
350 19.e2 0.76 45.o 33
400 21.33 e:j 40a6 3069 t.
450 2 .19 3U.9 286 64 :19
500 24.75 1.27 28.4 268 144

50 25.97 1.46 s13 k
600 6.8' .66 432 - Is

250 .o19 2.10 -6o2 J14 92
750 26.61 2.34 -17.6 01 BLBoo :4,3 -59 -31.0 9• 71

800 09 1.16 -63.0 166 55

9 17:13 3.47 -s2. 1 56 49 -2.0

IOQO 1Z416 3.80 -104.1 j47 43 1 000 .04 4s16 -120.9 139 38 s
1100 0.00 4.54 -156.9 129 34 -1.9

DRAG ROCR. wra 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAW•*S2 2.27

RANGE HEIGHT TOF ANG OF FALL V FNERGY O(V)/OIPCI. DRAG)
M M SEC MILS N/SEC JOULES M/ EC/PGT

0 000 0.00 18.L 637 859 0.0
0 0.00 0.00 18.1 637 813 0.0

50 006 0086@62 14.2 -:8:
go ~8 1*6 01 5.6 6S5-

4.17 0.1I :8 59 -09.4
4 .65 0.4 5l
4.62 0.59 8.3 560 6&1

41 4.99 268 6.7 540 5 7

:6 0.9 1.4 :
.? 561 .05 -0.5 508 506::
0 s1? .15 -2,5 491 48b

0 5.40 -4.5 48 46
601,4 l.S -. 58

10 5. 1 1 6 -6.7 418 46

g 41 15 -459 469 48,
900 3.6? 1.68.6 469 3

9.2 1•4. 3:: :1:7

123 0 : A? 43R9

203 C-2-13



+ Sir
TYPE C 2 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PRQJ. WT 4,009 GRAMS PROJ. DIAo 6.50 MM IMPULSE 1.2 LB- SEC. '*

DRAG RDCR. WT. 0.000 GRAMS CHG* WT. 1.38 GRAMS SABOT Wr. 0.224 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)**2 0.6,

RANGE 14EIGHT TOF ANG OF FALL V ENERGY D(V)/0 PCT. DRAG) 1
M M SEC MILS M/SEC JOULE MISEC/PCT

0 0.00 0.00 28:7 876 1624 0.00 0,O0 0.00 it@*? 8?6 IS38 000

so 1.39 0.06 28.0 332 1389 -0,4
100 2.75 O0.12 21.3 788 1246 -0.9150 4.01 0.19 26*4 744 1109 -1*3

200 5.34 0.26 25.4 bq9 q79 -1.8250 6.57 0," 24.4 654 858 -2.1
300 '114 0,4l 23, L 608 742 -238350 8.84 0.49 21.6 562 634 -3,
400 9,86 0*59 1909 516 534 • 3 ,
450 tOtiU 0,69 1709 471 445 -4.L

Soo .62 080 15.4 427 366 -4.4
1550 Illo-30 0.92 1*3 386 298 -4o6:

16B H1, 121 4s0 316 1 4

900 13.22 38 -1.4 294 93 3?so L3601 1.55 -T.6 215 152 -2a.9Soo t2.47 l.74 -14.6 261 136 -2.5j.
85o 117 , 694 -2273 248

1000 6.,29 2.60 -51.5 10 6 :8
1050 3,47 .5 -63.9 94 -2.8131100 0.00 till -7B,0O6 672?

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DkG. YAW)**2 2a27

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)I PC T. DRAG)
M M SEC MILS M#SFC JOULES MSE C/PCT

0 OO. 0.00 9.1 816 1624 0.0
0 0.00 0.00 9.1 em 531, 0.oOM01, : 9:4 88663 R'' -0.
so 101. 0.18 7. 831 39 -0,4
00 5•2 0.24 6. 824 135 -0.5
so .8ý Ba030 set, 811 L311 -O~s

0.*36 4.11 798 1 69 -0
o .9 0.42 4.0 786 -U,7.. 0.49 3 -,if

Soo 2e7o 0.62 165 f-t) 1 08
550 29r6 0.68 00o 736 01

0 : 0.75 -0.4 724 03% 65
.4 O89 1:4 6 qq

0.82 6() a,(-q 1
750 626 •VBu . ,

,.7, -6.7 652 -,.

0900 1,41 -11,9 606 81

2 04 o-5 4 44

110 o osi -11*8 606 71 1 • •5r



TYPE C 2 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. 0T 4.009 GRAMS PROJo DIA. 6o50 MM IMPULSE 2.1 LB. SEC.

DRAG R0CRe WT. 0.000 GRAMS CHG. WT. 3.28 GRAMS SABOT WT. 0.224 GRAMS

TWIST RATE NA PCF. DRAG CHANGE IDEG. YAW)**2 0.68

RAG HEIGHT IfP ANG,?F ALL JOUESEG (19PT RG

RANGL / E N OUERG E /~0PCT. RG

0 N O 18; 1265 3301 0:0

1j SW1.50.2 . 301 2063 -2.5

1180. 6.6 41 4 609 -1.
i00 6.2 99 2421 :.

s6 0.22 5.8 1057 2239 -. 1
300 195 0.26 5s3 1014 2063 -2.5

350 2.20 0 4: 972 1893 -3.o
400 2.42 . 92q 1729 -3.8

700 :07 0 :0366 8

35.02 -1.6 9 2767 -6.864: : : ; 3 6i 1 :11
322 s a 208 -8.1

ORAG RDCR. MT. 0o241 GRAMS PCT. DRAG CHANGE /I DEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OP PALL V ENERGY 0(VI/DIPCr. DRAG)

M M SEC MILS M/SEC JOULES M/SEC/PCTI
$0 .00 4. 1265 3387 0.0

9Ri .o 411 3111
.6I161 :4 :8:: !n:Ij0
ID -~ i i

a2 6 3C-2-15



I!

TYPE C 2 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 5.654 GRAMS PROJ. DIA. 6,50 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT, 0.000 GRAMS CNG. WT. 0.58 GRAMS SABOT WT. 09224 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / (DEG. YAW1**2 0.68

RAOGE HEIGHT TIOF ANGMO?$PALL MVEC NrgtY D"(I /AijCt ORAG)

f : L fo.
10O 6., 509 -0.6
ISO 9410 6A?. 95 440 -.09

300 j6*75 0.7$ 1:436
350 1808 0.93 40.2 31Z 28 I
4 0.68 33 1-,:t11.2ifl 4o 0.1  :8

6 0 4197 2 :7

' oo o I d(( - .

40, -I I I i -. 64.1 -15 59 1 .6

soT 44467

i d 441 - 29.8 --1. 6

DRAG RDCRo WT. 0.241 GRAMS PCI. DRAG CHANGE /(DEG* YAWI*02 2o27

RANGE HEIGHT OF ANG OF FALL VI 5 NERGI DIVl/q JPJT 1 9 RAG)
M M UEC MILS M/SE OULE M H

0 0.00 0.00 28.d 481 697 0.0

S8!I0 I:2 iU,
.6 II

9k 7:19 14 4
46 -21



TYPE C 2 CALIBER 6.O MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 5.654 GRAMS PROJ. OIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR& WT. 0.000 GRAMS CHG. WT. 1.14 GRAMS SABOT WT. 0.224 GRAMS

TWIST RATE NA PCI. DRAG CHANGE /(DEG. YAW'**2 0.68

RANGE HE3GHT5 ANG OF FALL V ENERGY D(V)/ |PCT. VRAG,ILS MSEC JOULES HEC/T

54.9 16 1551 0.0
30 4 0.00

j:85 0.5 95.536 -1.00
I. U' ii:!:8: $

54 49 -1.9$:!1~5 e6 +,:!
350 10.32 0.63 23.5 452 577 -. e2

ai,:11 :12:1 III :1.2

i ii I'oii
611.1 a 9. 9 :6

911 :,: 11 :,in16 5! i I iiIii I !DRAG RDCRs WTs 0e241 GRAMS PCT. DRAG CHANGE I DEGo YAW1**2 2e2?

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/C(PCT. DRAG)
MM SEC MILS MISEC JOULLS, M/SEC/PCT

I: ! II -.

267 C-2-17



TYPE C 2 ,AL1SE • " 4o 014 AVERAGE OENSITY 11.00 *RAMSICC-

PROJ. WT 6.654 GRAMS PROJ. OIA. 6.50 MM IMPULSE 2.1 Lb. SEC.

DRAG ROCRa WTi 0,000 GRAMS CH. WtI 1.16 GIPANS SASOT tT. 0.424 GRAMS[TWIST RATE NA PCi. DRAG CHANGE t toes. VAMIO02 0.06

GM MN NILS C ttilooo 8:o4 1:. 13 J.. o
°o 0.00 0.00 9.6 -0+:0.

100 0.92 0.10 a95-00

o 9j3 -iia
50 -04

4. 1i :':8:fl1_Igo~ ":6.A

00 4 00

912

DRA6 AOGR, WT. 0.241 GRAMS PCI, DRAG CHANGE I IDEG. VAW)I$2 2,27

RANGE HEIGHT TOF ANG OF FALL V ENERG O|VI/OjP.T DRAGI

m M SEC MILS H/EC JOULI Mt E /;PC T

S 0000 0.00 5.9 1035 348 0

11 00 OD 4:1 103

O0

4 b4 S- ~ 1ill -i II
4!:

9 
-0 

4

268 C-2-18



TYPI: C 2 CALIBER 6.50 1M AVERAGF DENSITY 16.70 GRAMS/CC.

PROJ. WI 8.584 GRAMS PROJ. CIA. 6.50 MM IMPULSE 0,6 Lb. SEC.

DRAG ROCRb WT. 0.000 GRAMS CHG. WT. 0.38 GRAMS SABOT WT., ,.224 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (EG. YAWI*.2 0.68

RA40E HEAGHT lt8 ANGP,?FALL ENERGY DtV)/D PET• ORAG)
L MAEC JOULES M/ E /PT

88s -8:2
10:4 bt -o,3

0 300 386 -0.4
o,u p8.2o o.9• -.:• 3 -0.5

300 8.9? 45.e1 261 31-o0.6

283 0 1.15 385 
-

6 8:t6: :

"1 1 11 1 4.2 IL4.A, 11 12 L
DRAG ROCA. WT. O0.14t GRtAMS PCT. DRAG CHANGE /' IDEG, YAWl~e*2 2.27

RANGE HEIGHT TOP• ANG OP ~FALL V/E ENERGY DIV)/G /PCT. RAG)

N N E IL /E JOULES M/ EC/C

:8:
"""-0.

96 0-2 7

I:11 -717 19j114
0 :A : 1-19 1: 42-.

U:91 91 :8:4
269 4--



TYPE C 2 CALIBER 6.SO MM AVERAGE OENSITY 16.10 GRAMSCC. V
PROJ. WT 8.584 GRAMS PROJ. DIA. 6.50 MN IMPULSE 1.2 LU. SEC.

DRAG RDCR.. WT. 0.000 GRAMS CHG. WT. DOeT GRAMS SASOT WT. 0.114 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)**2 0.66

RANGE HEIGHT Q ANGM?[ LL
m 14IL M/IECo o.oooo ,,.4. 'I1 -

5 0 .28 el 4 *26.44 4269

00 0; 3.3 406 9

I 3.236 "4
-., 26.50 2-Sj:y, 1: -

498 1416 :!

27 e-6-8

00 
*6 

0

1~ 00 L 0:8 36 3:,1

DRAG RUCR. WY. 0.241 GRAMS PCTs DRAG CHANGE /IDEGe YAW)**2 2o2?

RANGE HEIGHT 12 AN~j[FALL M/JEC J0Uti rig'49JEp./LYRG

0 0.00 0.00 ~ 6S 46 10491

9i 4
27 4-22



TYPE C 2 CALIBER 6.50 MM AVERAGE DENSITY 16.10 GRAMS/CC,

PROJ. WT 8.584 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.L LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 2.19 GRAMS SABOT Wt. 0.224 GRAM4

TWIST RATE NA PCT. DRAG CHANGE ( IDEG. YAW0**2 0.68

RANGE .EAG.T Ift ANG,?[IFALL MAEC ONE OVIDIV)DRAG)

46 0

go I 1. P29
0:10 .116 611 8 85 -0.8

3.99 0,3 10.3 641 165 :1[:3

41 .4 11Olli ii ii' vi

DRAG ROCR. WTY U.241 GRAMS PCT. DRAG CHANGE I/ EG. YAW)*$2 2.21

RANGE IEAGHT ji ANGJFSFALL M/AEC SNERGY DIV)/QIPET. DRAG)
LJOULS M/ E~l~

44 4-

271 C-2-21
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TYPE C 2 CALIBER 7o62 MM AVERAGE DENSITY 1.60 GRAMSICC. 1
PROJ. WT 6.451 GRAMS PROJ. OIA. 7.62 MM IMPULSE 0.8 LB. SEC.

OPAG PDCRa WT. 0.000 GRAMS CdG. WT. 0.51 GRAMS SABOT WT. 0.360 GRAMS

TWIST RATE NA PCI, DRAG CHANGE I iDEG. YAW1eel 0.68

RANGE HEIGHT OF ANGMsPFALL H EINUIt DC. •ETpCViAG,
SL/SEC JOLS

0 0.00 0.00 94.4 431 6360 0,00 0000 94*4 6023:1
50 4.58 0.12 91.5 316 505 -0.4

100 9000 0.25 1361 1 0.7450 13.22 0.40 a4.1 3 -
00 31763 3 8 33 5m
0 20.97 o.12 ;1: 290 -309300 24.42 0090 66o9 274 24 -009350 27,.5 1.09 60*0 262 21 -0.8

450 268 .49 44.1 409

600 31.6 . 1? 0.:1
650 37.42 1.42 0.9 1 4700 37.13 2.66 -13.2 183 I -S

10 396 -28.9 ?74 :?10
750 3-40 51
850 3I.53 0.9 56 8
900 27 390 -8 .6 148 70
950 22.88 4e25 -11.1 140 63 -1.5

!050 9.15 0 IS-1 3-3

1100 0.00 5.43 -201.3 10 46

DRAG ROCR. UT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAWIS*2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 38.4 432 636 0.0
0 0.00 184 43 602 000

so 1.82 126I*2502 0.01
100 3.50 0.24 32.8 417 519 -0.1
150 5.04 0.36 29.9 410 539 -0.2
00 6.44 0.48 26.9 403 520 -0.3so 7.6b 3. 1 -0.3

300 8.11 23.86, 98 -0.4350 9.70 0.86 17.2 383 -0.5
400 10.46 0.99 13.1 316 447 -0.5
450 11.05 1 k3 10.1 370 43j -0.6
500 1146 .:J6 -0 *6SSO ll69 14 Ii 4 -0*7
600 11.72 .54 -1:4 3 -0?
650 1I.55 1.69 -5.6 34 371 -0.7
700 1.18 1.83 -9.8 340 355 -0.8
750 10.59 1.98 -14o2 335 347 -08
80o 9.79 2.13 -80 3 6008.8
a50 8.76 1:29 1 3e4 3 0.8

900 1.50 44 8.2 33 -08950 6.0o .60 -33.1 316 -0.8
1000 4.25 .76 -31.2 312 -0.91050 2.26 10.92 -4 e4 396 -009
1100 0.00 3.08 -48.8 -1.4
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TYPE C 2 CALIBER 7.62 1M AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WYT 6.451 GRAMS PROJ. 01A. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR, WT. O.OOO GRAMS C$G. WT. 1.04 GRAMS SABOT WT. 0.360 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.68 I
RANGE HEIGHT lit ANG Of $ALL V ENERGY o(cV/0oPCT. DRAG)

NM M MILS N/SEC JOULES M/ SEC/PCT

a j!O .Q 55.9 601 1230 0.00
0 55.9 601 1165 0.0

50 956 tol -0.4
e3aa52 1011 -00869 a 55.8 483 753 -1.2
g 1 4.:39 445 639 -1.5
0.50 4 409 538 -1.8300 14#82 0.63 42,4 373 4S0 -2.1

350 16.81 0.77 38.5 341 375 -2*2
400 18.60 0.92 33.8 316450 .•0.9 g 199 :1:?450 20.13 :I i•: 252 -1.655015.7 266 228 -1.6

_1:4 - -1.4
9• 2•:9l .|: -2,lo -1.3-18.11*

$ s -28.9 1gOD ..--- ,. -.9t:
950 14 28 :69 3 1? 102 -1.9

1000 1031 .57 -859 69 92 -. 91050 5*64 3.8 :104.4 160 3-0
1100 0000 4:207 -25.0 iS2 94-L.9''

DRAG RDCR. :T! 0.389 GRAMS PC!. DRAG CHANGE /0IDEG* YAW)2 2.29

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/DIPCTo DRAG)
M M SEC MILS M/SEC JOULES M/SECIPCT

0 0230 0.00 19.6 60
0 0 0 :j 19.6 60 165 0.0

s, t9j8 •8 112? -0.1
6718 1090 -0.2

150 2.57 0.26 15.2 573 1054 -0.3
00 3s28 0.34 13.7 564 1019 -0.4
so 3991 f 43 12:1 555 9B4 -0.5
OO 4.46 -, 10.4 546 951 -0.53%n 4*.g• 8 , 67 S37 918 -0.6
0 32 7.0 528 887 -0.7

.62 0 5.1 519 856 -0.8
1 95 -0.0

68 5:88 *20 08 48• 7640 -.
31 :9.5 460 714 ::

Soo 5.000 ['5 460 663 t~

as 4o8 1ý 11-19 453 69 -1o3
900 3.84 -L 4 445 6 6 :1.4
950 3.06 1.86 -i1:o 437 593 -1.5

1000 219 1.97 -19.6 429 571 -1.5
1050 1.16 2.09 -22.4 422 550 -1.6
1100 0.00 2.21 -25.2 414 529 -1.6
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I
TYPE C 2 CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 6.451 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 LB. SEC.

DRAC ROCR. UT. 0.000 GRAMS CHG. WT. 2.54 GRAMS SABOT wTr 0-360 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / IEG. YAWI**2 0.66

RANGE HEIGHT TOF ANGJOF FALL V INERGY DIVIOIDPCT. DRAG)
H M SEC LS M/SEC JOUL S NMSEC/PCT

0 0.00 .00 1.: 933 296 8.0
o 0.40 1 0.o 92.6 6 6:0so 0.88 805 17.6 696 .49 --.4

100 1.73 0.1 9699 
859

550 .54 16.2 821 -4.3

700 I -,6-~

200 3.32 0.23 .-. S 784 1981 -5250 4.06 0.30 14o6 746 17931:9
300 4.76 03 L3.7 707 1S14 -273
350 5.19 0.44 12.6 669 1444 -2o7

900 6.24 0 27 46 46-.

450 6.53 0:60 H il-:
Soo 6.99 :11aI 0550 ;.38 8:18 6.85 4 -,,.3
600 166 4:,"8 B 4
6S0 7:84 39 3
700 000 7489 -ell7 400 16 -2.1?SO T.:,9 Ie24 -,.o 365 431 :
BoR 7. 0 1.. 39 -GRAMl 334 360 C E2

o .o 000 0.04 :7:6 933 963 -40.0
900 6924 0.71 6 91 26 -3.6
950 S0.9 1.a8 -2456 276 46 :3

1000 3.83 .0. 5.2 897 '-
2050 2011 0.26 43160 4 -1130 0.00 20.4 -47.2 84 09 -204

DRAG RDCRo WT, 0.389 GRAMS PCT. DRAG CHANGE / DEGe YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0650 0.00 7*6 933 2964 0.00 0000 .00 7o693? 13

50 0136 0.0, 8.042 -
100 0.69 0111 655 910 2665 -00ISO 0.99 0.16 see 9 595•
600 .27 0 :8-4
550 2.27 0.360 -O, 6
300 L.72 0.33 3-g 864 0394 101?
850 10.0 -4. 6 83 -0"
400 2 0.435 842 6 AoSoo 2623 ,.,5 1 a 0550 2.• 2:7o4°•li
600 2.02 0 -. 5$5 2.23 o.7 :1:2 :1.
750 2C04 00e9 -2o9 7 1

L__ 1_68 -46 744 490C 1944 1009 -5.6 ?33 1697 .19
950• 1.• I 1.16 -6o5• 723 1646 -2*0
1000 Oo., 103o -,,., t61571050 0*43 1. 3? -,.,-1
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TYPE C 2 CALIBER 7.62 MA AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 9.097 GRAMS PROJ. DIA. 7o62 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WTo 0.000 GRAMS CHG. WT. 0.34 GRAMS SABO0 WT. 0.360 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI**2 0.68

RANGE HEIGHT ANGMOFFALL M V ENERGY JDVI/DIPCT. DRAG)

M MG 5CILN/SEC JOULES M/SEC/PCT
34 TJ 000

8 8:88 :8 ::8 134 5 ?.0
so 4.58 Dols 90.7 317 457 -U.2
10 8.92 0.a3 85. 303 417 -0.3

390? 31f -0.5
20.23 0.85 66.9 268 327 -0.4

300 23.34 0.O4 59.7 260 308 -0.5
350 26.09 1.23 52.L 252 290 -0.5
400 28.46 1.43 44.0 245 272 -0.6
450 30.41 1.64 35.4 237 256 -0.7
500 31.9ý 1.86 26.2 228 231 -0.9
550 2oO 61H 1 -0.9

.:0 -18.8 19 74 1.0750 .65 1.7 -3.4 as t61 -.lo
8934 -4ela 149 -1.1

08 3o 3:4f a 0 68 128
950 19.13 4 162 119 -1.2It90 ,.1 -1.:t646, 4.86 1 96 ISO 1 3 :
LOO 0.00 5.21 -162.6 145 95 -1.2

DRAG RDCR. WI. 0.389 GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 2.27

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/D(PCT. DRAG)
MI SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 57.3 334 527 0.0
O 0.00 0.00 57.3 334 507 0.0so 70 0.15 52.8 331 496 0.000 1.18 0.30 48.2 327 485 -0.1

IO41 0.46 43.: 34 475 -0•1
21 14 038. 3 1 45-0010 : :93 33.8 318 455 ::
74I: o.9 28 35 445 28

350 14.05 1.09 23.1 312 435 -0.2
400 15:09 1:21 18.5 309 426 -0.2

414:2 4~170988 6o .5 '?:a 100 4 0 :
550 16*63 0.74 2*3 300 399 -0.3
600 6.61 1.91 -3.3 97 390 -0.3
65 16:?1 08 -9.0 194 382 -0.4

jU ~ 25 :16.9 09.33 O4
850 2.2 .77 -33.1 83 349 -0.5
900 014 .,95 -39.4 HO 341 -0.5
950 8.36 3.:3 -46.:8 1 319 -0.7

1000 5.94 3.2 -53. 2 300 -0.6
254O 3. :60o5 54 282 -0.6

1100 : 3 68.4 27 265 -0.7
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TYPE C 2 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 9.097 GRAMS PROJ. DIA. T.62 MM IMPULSE 1.2 LI. SEC.

DRAG. ROCRO WT. 0.000 GRAMS CHG. WT. 0.12 GRAMS SABOT WT. 0•360 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.68

RANGE HEIGHT TOF ANG OF ALL v ENERY D, V)4qP•j; RAG)
M N SEC MILS M/SEC JOULE E

0 0.00 0.00 61.3 460 1001 0.0
50 3.00 0.: 410 91f50 3.o,3 -.,100 5.88 o~j3 40:1 6 :8-.,

7SO 2.60 2.86 259 3 61

0 13!2 0.64 46:9 336 St! 1:91
900 35.67 0.19 -1e3 319 963 -1.o
350 137.58 0.9 36.2 305 422 -1.0

Soo.6, -19.o. 4

NG N., SEC, -hL| N/SEC JOULES N/E':

o o.oo 0.00 1:. 60 1001 -0.0
85O 1.47 0.16 44 9 -01

100 2.880 3.12 -4.1 4 4 -1.5
9S0 12.85 33 23. 9-664 448 -0
000 9.27 3.68 -79.7

050 .O 00 3.95 8.110oo 000 4.23 -3904,.1 176 :4

DRAG RDCR. WT, 0.389 GRAMS PCTe DRAG CHANGE IDIEG., YAW.)**2 e202

RANGE HEIGHT TOF ANG OF FALL V ENERGY D1VIID(PýTT 9RAG)
M M SEC NILS M/SEC JOULES M/SE / T

O 0.00 0.00 31.2 068 1001 0.O

30 0.03 0.79 31e2 4962 840 83 0.40

50 *47 0. 11 .9• 454 918. -o.1
too 1.83 0-02 .65 449ISO 4*.O7 0.33 23.9 444 -0*

60so 69.2 0.056 f1:1 40 600 T.01 008 104

350 7.03 0.79 L3-.2 4 3 68

4 0 8-16 8.S
O0 9.4*5 -4.9 -0,o 0 .• 9:.0o N8: 40 To, -o.,
00 9.20 1 -375 86 8o "0:6

680 Z.80 1.65 -18.5 60"
7 0 ý.6 O.7 -18.01 o60 .
Soo 9:60 e19p -14.9 378 6 3 -008aso 6,.80 05• -18:s 74 , 16$:
950 5.081 .19 -. 6
940 .64e ý.-32 Ai. 364 594 -0.9

1000 3.28 .46 -29.6 361 68 -0.9
1050 1.74 .60 -33.5 35 9S3 -0.9
1100 0.00 2.74 -37.b 35 539 -1.0
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TYPE C 2 CALIBER 1.62 MN AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 9.097 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2ol LB. SEC.

DRAG ROCRs WT. 0.000 GRAMS CHG. WT. 2.10 GRAMS SABOT WT. 0.360 GRAMS

TNIST RATE NA PCT. DRAG CHANGE IDEG. YAW)**2 0.68

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVW/D(PPT. DRAG)
N N SEC NILS N/SEC JOULES M/SE /PCT

0 0.00 0.00 4.8 T2; 2485 0.00 0.0001 1:0 2391 0.083.8 698 221 -*o3
100 ::33 0,4 22.7 60 .047so .341 8:f|: 1 64883 -0.8

0 o8 fl616 1724 -l.1
10 5.42 0038 1809 5B8 157L -1*4

300 6.31 0.47 L7.4 560 1425 -1.?
350 7.13 0.56 15.7 S32 1286 -2.04 .49 0:• •" 4 3 I:00D 98o 4:14480-.SO• 9:04 8:9• ,.8 ,, 8• 6 :.9.
700 9:4 u-: 30 58::750 9148 *52 -1.7 330 494 -3.2
800 8199 -6B -12o5

-8,25 -1.89J 5 .9"24 :"01. 1 -9.-63"600 !4069 :2.3
9 8 S999itf 1T46 -23

00 4.31 j. 617724 :2:1105o 2.34 5.6 -4.0o W 05 -L:8
1100 0.00 2.76 -51.6 251 298 -1.7

DRAG RDCR. WT. 0.389 GRAMS PCI. DRAG CHANGE / DEG. YAW)0*2 2*27

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/D(PCT. DRAG)
N M SEC NILS M/SEC JOULES M/SEC/PCT

0 0.00 0.0 12.2 725 2485 0.0
0 .000 0.00 1 2391 0.00

ISO *58 0.21 9.2 703 243 -0A200 .01 o 0.z 696 2195 -0.3
so .39 8.35 689 148i2o.72 4.3 6 i 0 :8:'4

350 .99 350o 67 20o56 -o.s
4035 ., 8: 1 0648 1091 -o.6

5809 J f:1 6~' 93 -0.73.48 -. -.6.
8: 348 64- :0:29* 1:-. 633 -0.9

70 336 0 -. 3 626 15 -1.0
800 o92 1. 9 612 167b -1:

8 ~ ij i2 605 1636 1-8.6 599 159895O0 :74 :10.0 592 1560 -1.31 10 .25 1.54 -11s4 585 1523 -1.3-4.4 1! 145 1
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TYPE C 2 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC,.

PROJ. WT 13.811 GRAMS PROJ. DIAo 7.62 PM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. 0,000 GRAMS CHG, WiT 0.29 GRAMS SABOT WTa, 0,360 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I DEG. YAWISZO 0.68

RANGE HEIGHT TOF ANG OF FALL V ENERGY DCV OP2CTOAG)M M SEC NILS M/SEC; JOULES M/ov E rI

0 0.00 000 100.00 4 1o oo ODD.oo,, 4" 4l
8 oo4.12 :08 1o0:

100 90.0 833 -0..
150 12.88 .63 74.0 3 T
200 16.29 8 S :8
250 19.22 1
300 21.64 30 43.9 215 368 -0.,
350 23.53 1:5 32.~3 209 30 -0.4
400 24.86 1.78 21.1 Oa, 2 1 -0.4
450 is8008 f99 2j-0.5
S0o -.1 1:20 4.2 194 2-"0
550 25.18 :14 -:1.: ,-
600 23.96 814-.6
650 22.02 3.09 -0.6
700 19.31 3.37 -63. -0.6
890 11.46 1:95 . 67 1a0 6 4.26 AN44970 01.8 157 -7.8 1 I-001

900 0000 4.57 -135.0 159 17-

DRAG RDCR. Wi. 0.389 GRAMS PCi. DRAG CHANGE , DEG. YAWI**2 2.27

RANGE HEIGHT TOF ANG OF FALL v ENERGY DIV)/DIPCT. DRAG)
14 M SEC NILS M/SEC JOULES M/SEC/PCT

0 0:00 0.00 100.0 248 436 0.0
0 .0o 0•:0 1 24,8 415 0.oso 4.,2 o.2o |, ,. 46 4o8Do

10 0 .00j .4?s 41 O.O
150 12.93 061 15,1 243 4 4 0.0
200 16,41 0.82 66.5 241 397 -0.1
250 19:4, .03 57.8 39 391 -04
00 22.09 :.24 49.0 17 10

50 24a,29 .4 4:616 life :8:
400 26.03 1*67 3 34 72 -0.
4500 28.733

550 856 . 4 :8:o
6 0 27.47 4616 :8:
700 2688 :98 -2602 3 -0.
75? 25.35 2.0 -36.3 19 32 -0*3
800 23.3t 3.43 -47.0 -0.3850 2., ,31.67 -58.1 0o, 10 -o.,
900 1S8 3.91 -70. 03 6 -0.4

SO t383 4.17 -82.6 198 62 -0.5
1O00 9.46 4.42 .- 95#7 193 249 -0.5

0OSO 4.41t 4.69 -L09.5 t88 237 -0.5
1089 0.00 4.90 -120.7 184 228 -0.6
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TYPE C 2 CALIBER 7.62 MM AVERAGE DENSITY 16.?0 GRAMS/CC.

PROJ. WT 13.811 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. Wr. 0.000 GRAMS CHG, WT. 0.51 GRAMS SABOT WT. 0.360 GRAMS

TWIST RATE NA PCTi DRAG CHANGE / (DEG. YAW)**2 0.68

RANGE HEIGHT tO ANG OFFALL V ENERGY DIV)/D(PCT. DRAG)
M N SEC MILSM/SEC JOULLS M/SEC/PLT

0 Q.Q75.7 334 9 0.00 8:88 75" .1334 70 0.0
50 3.61 0 71.0 -0.11618Do8 6e98 :1 ,6.1 3 6 3 0 -o.
Ro 10.10 OIL 60.8 3 3 634 -0.3

0:6 55.2 294 599 -0.3
a5 0 49.3 286 566 -0.4

300 17.79 0.99 43.0 279 536 -0.5
350 19.74 1.17 36.4 272 510 -0.5
400 21.36 1.36 291. 266 490 -0.4
45o 22.63 1.55 22. 1 -05
So0 23.54 1.74 14.: Z5o -0.4_005
55u 24.08 1.94 7.0 251 414 -0.668 4 .14 1 fto -0.6

o .9o-1".3 26 38 -0.7;98 1 ~ .is -29.5 231 367 -.
800 20.60 2.99 2; 39-0
850 UN, 2.L 332-100
900 1:91 2 -57.9 214 316 .
50o 1,.s 3.-6 -69.1

1050 4.90 4.:1 -93.: g99 273 -L.1
1100 0.00 4.43 -106. 194 260 -1.1

DRAG RDCR. WT. 0.389 GRAMS PCr. DRAG CHANGE / (DEG. YAW)**2 2.27

RANGE HEIGHT OF ANG OF FALL V ENERGY OIV)/q(PCT. DRAG)
M MN EC MILS MiSEC JOULES M/SEC/PC?

O 0.00 0.00 54.3 334 790 0.0
0 0.00 0.00 54.3 334 770 0.0

so 49 a0 30 0.0
190 1.9 N 45.2 329 748 0*01• 0| ISO O45 4a 3?3 :0:
00 e.8 0.61 35.9 3 5 26 0.
NO L.52 07 31.2 32 7

9 26.3 321
.013.11 . 1531 631 -0.1

400 1.44 f16. 317 686 -0.2458 14 73 :111.5 315 617

so8 So18  1.55 6.5313 667 :0:1
710 1.37ol e 311 658 -0'.2

55 5.7-3.a 309 648 -0.24913 -9.1 07 639 -04.42 :t0 -4.4 385 630
, 3.58 36 -1908 383 621 -0.3

800 2.•48 .53 -25.3 301 612 -0.3
80 1.10 2.69 -0.8 99 6,
950 .46 8.86 -36.4 298 :8:1
9o ?.53 .o03 -42.1 295 583 -0.4

1oo0 5.33 3.20 -48.o 286 550 -0.5
1050 2.82 3: -54.3 f79 S4 -0.5110. 0800 3.6 -60.9 -0.7
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TYPE C 2 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMSICC.

PROJ. WT 13.811 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 Ll. SEC.

DRAG RUCR. WT. 0.000 GRAMS CHG. WT. 1.62 GRAMS SABOT NT. 0.360 GRAMS

TWIST RATE NA PCI. DRAG C4ANGE I IDEG* YAW)OI* 0.68

RANGE HEIGHT OF ANG OF FALL VNR1 D(V/Djj o..o. RAG,
M M IEC MILS /M/S/;CT

O 0.00 0.00 38.0 522 1931 0.0
0 0.00 0000 38.o 12z 1ee2 0.0

50 0..2 0.10 36.1504 752 -0.2
too 3o54 0020 34.0 466 1628 -064

201 6.66 0.41 295 4 -0.7
2sU 8.05 0.53 f6.9 4 3 1293 -0.9
300 9.30 964 24.11 46 11., -1

3U 10.42 8:7 9
350 14:L 10

13.35 0.62 -3.? 1 .
458 :13.0 0?T 4! T3*"7S 1.$ 1 09 5-•04 6 1 -1.1
sso 061.9 :.12 -131 , :1*6
900 9.18 2o46 t-625 I1 f;,

950 1.62 -39.4 660 3700 1 .306 CHANG 6ý :1*: DAGBOOO 11628 -42. 1 9l5:

IL0 00 .4 -61.6 440

CRAG RDCR. T.039GRAMS PCI. DA HNEI(EYN~• 22

RANGE HEIGHT TOF ANG OF FAL0EEG (V)/fl|PCT.DRG
N N SEC MIIS N/SEC JOULES 14/SEC/PCT

o 0-00 0.00 22.6 5i22 1931 0.0
0o 1.0 0.00 22.6 522 1882 0.0

150 2.92 O*17.0 510 1191 -0.1200 3.71 0.39 13.1 506 1761 -0.2
0so 4.40 0.4 13:.4 6 4132 :0.

300 .00 0.59 10: 4 0
35 0 5.50 0.69 9.1 494 1675 703400 5.89 0.79 7.0 B 1647
40 06.19 2.29 %. 1931.0.0
500 6.38 ,.00 :550 6.47 1010 479 526 120n

s0o 64 1.06 1.100-0.

650 6.32 t~t 61 b 14 -,700 6.08 0 4%:-61 45t I41 -0,2
7SO 5.73 0.93 -8.4 464 1464 -0.6
800 5.27 1063 -10.7 460 1439 -0.6

250 4409 0:*4 -13:1 456 1?32 :

900 4.00 5 -95.5 453
950 3.18 1.96 -18,0 449 17 -0.7

4000 2.29 0.o9 -2o. 491 1641 -0.74.50 6*19 -9 .o 431 60 -0.30500 6e80-0000 -

600 6.42121 :16 -? 9000

280 C-2-030
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C3

872
I -5 . 2 -- _ALL DIMENSIONS 

ARE IN CALIBERSAxiaO Radif o f Gyration 
0.21 Ca'. Wetted Area ' 9.o1 Ca1.Center of mass (Nose) 
4.29 Cal. lue 

' cal.Noo 
yr o - 4.29 Ca=. Ve 5.72 Cal.

,70* • 249 ~ ). O r 
.O0 380 .2596

.80 .263 .05S 
2.0o 3.81 .96.90 .297 S.96

95* .309 .052 
2.00 3.961.00* 

.33S 0 
2.03 3.81 .97

1.0 0" .434 .063 2.14 3.81 1.03
1.10 " .43 .084 2.34 3.81 1.12

1. . 435 - 8 .083 2.20 3.81 1,062.00 .2S9 277 .081 .041 .040 2.00 3.81 .PC

2.00 .259 .188 .071 .037 .034 1.99 3.81 .962.00 .201 .138 .063 .032 .034 1.98 3.81 .96
3.00 .163 .105 .0 .0 29 .031 1.98 3.81 .95
4.o0 .136 .083 .0S 3 .028 1.97 3.81 .94

4.00 .117 .068 .049 .024 .025 1.96 3.81 .9 45.00* .097 .047 .046 .020 .024 1.93 3.81 .94
C* (ac * 2.5) - 4.37 (1/radian squared) 

95

Estimated data
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TYPE C 3 CALIBER 5.56 "M AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 2.012 GRAMS PROJ. DIA. 5.56 MM iMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. O.OOO GRAMS CHG. WT. 1.06 GRAMS SABOT WT. 0.175 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.66

RANGE HEIGHT TOF ANGNFsFALL V ENERGY OIV)O/0PT OnDRAGI
M N SEC L M/SEC JOULS M/E / PCT

0 0000 0.00 37o? 1051 1208 000
0 0.00 .00 37.7 1051 Lill 0.0so I.84 8.05 37299 915 O1*00 3.65 0.10 36.6 9~ 24

I g.. -3.6~

Is0 8.44 0.16 M 6  861 ISO :
200 7.19 0.22 35.3 Soo 643 -2.6
250 -.2. 0.28 3414 Ns 543 -3.3
1009 0 0.35 334 601 -2.

105 6.11210 165 -4.7

400 0.00 8.5 35 -0450 0.19 o.6z 6.6 461 20 I3A
SOO 034 0.04 1660 40 164 -6*4
50 0 .,4 00.10 6.1 -4 1 3

1501 0.4006

300 1.46 2 09 :4
700 19.87 0.39 452 64 1.4
500 1.99 4: 881 -. 6

Soo 9:44 :.o9 ,,.3
,ooi 1o.,00 98. ,82e 14 It .o
10o0 66.1 1 :35 -:10806 64 -2.4
65D0 2.25 0.75 -40. 2 15 2.7

DRAG RDCR* W•a 0.151. GRAMS PCt. DRAG CHANGE !|OEG* YAWI**2 2.1.0

RANGE HEIGHT TOF ANG OF FALL /cs NEG D(/OPTDR )

M SEC N IL S ME JOULE S M/SEC /PC T

0 0.10 -01. 7.1 lost a6o
0 .00 000 7.1 0 0.0

00 0.34 0.05 6.6 1072 1064 -002too 0*65 0.10 6.1 1007 1018 -0.4ISO 0.94 o.s 46 86 9 4 :6:00g .20 0. 0 964 :so :4 010 41943 889 :
300 *.65 4.30 9p 049 :
35 0 183 0:36 3 24 90 -3.6

4g8 2: o.4 86-.S2.2 1 0.53 114841 l-0
S50 2.25 0059 01820 6-*600 Soo -2.465 IS Oo3:17L 602 ::,o0 2.019 :• -1., ,6,)I -.
750 2009 8:1 -296 742 -.
800 1*94 0.92 -3.6 723 514 -3*085o leis 0.99 - 706 481

9 01 5 10 -: 16 8 6 4950 1922 6~t :-: *44-.
LO00 00. :11 1128 21 7
1050 0.47 1.29 -9.0 632 3 9 -3.0
1,00 0.00 1.37 -10.3 614 36-3*9
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TYPE C 3 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT Z.OI.2 GRAMS PROJ. OIA. 5.56 MM IMPULSE 1.2 L8. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 1.97 GRAMS SABOT WT. 0.175 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I bDEG. YAW)**2 0.66

RANGE HEIGHT TOF ANGMT O FALL I ENERGY J(V)I/DOPCT. DRAG)
m N SEiC MLS N/SEC JOULES M/ EC/PCT

0 8 4o ~ 3 000
o:1oo 8:83 ,,.,,'-' !?! o.0
0.70 0204 14.2 1632 -0.6

100 1 L1.8 1262 -1.2
IO :9' 81 15 1338 -1.8
f8 3. 10 3 f -3.1300 3.96 0.26 12.1 964; 945 -3.7

35.0 4.54 0.32 11.6 906 826 -4.4
400 5.10 0.37 LO.9 843 715 -5.148 S6.j 8:43 18:1 779 610 -5.8

., 6h 1 36.5"50 l*3s -1.2
6A $:?i 581 340 -8.1

513 265 -0.8
77.4 01 5 3.0 447 201-9.4

750 7.5 0.97 0.1 384 148 -9.6

650 7 90 89 -6.9
900 6:1 1 .45 -15.3 268 72 -5.6

050 2m431.0 :43 2 03 42 -4.3
1100 000 .35 -56.5 2 3 -4.2

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)" M SEC MILS .4/SEC JOULES M/SEC/PCT

0 0.00 0.00 4.1 1333 1943 0.0
0 00 J:80 40L 133 1488 0.0

-0 *718g 0o. 0: 3.2 jj 53-o
250 0. 0 2-1.0

250 0.84 020 02.6 1213 1472 -1.219 0 .96 0. 2. 2. 118669 14314?# -1.4
400 .8 142 1302 -1.8

0 t1 0.4f 1119 1147500 6 0.,4 09? 1 97:so -o.4 54 114726 : 81:1t :0.1 851, :|:,
5 0 -6.. -. oO0 -3.11790 1 9 .6 -1.66, -3.1

B. -2L 964 918 -3.4
800 ::J:? 921 -7 -9.9

'98 89 9 39836 -3.8
950 0069 Ds-309 900 797 -4s0

1000 0.49 0.92 -4.5 879 760 -4.2
10 0.26 0.98 -5.1 859 723 -4.3
1100 0.00 1.04 -b.8 838 688 -4.5
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TYPE C 3 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 2.0L2 GRAMS PROJ, DCIA 5.56 MM IMPULSE 2.1 LO. SEC.

DRAG RDCR* WT* 0.000 GRAMS CHG. WT. 4.30 GRAMS SABOT WIT. 0.175 GRAMS

TWIST RATE NA PCT. DRAG CHANGE f (OEGe YAWI**2 0.66

RANGE HEIGHT Top ANGOP PALL V ENERGI OV,.OPCT. DRAG,
M N SEC LS M/SEC JOULE5 M/IEC/ PCT

0 0.00 0500 514 642 2948 000 0*00 5:4 42 1,2

so 0.26 8:8 9 216
00 0.1 0.06 5.0.50 005.3 0:0 4.8 1461 LA00 0.98 O0 13 4. s 1402 76 -2o4

250 1.20 o.,: 4,3 341 "'" 2.
300 1.41 0 2 4002 -3-6So 1o 11624 1,506 -4

40 19 .19:1:

4oo 1.93 0:*3 0 -1

0.754 l I

go0 592 03:0

1:11 -6.8 471 :

950 1.3 716 - 720

100 1:32 o - 1-13.09
os 30734 3 -1209

1100 0.00 1.42 -18.3 302 12

DRAG RUGR. WTo 0.151 GRAMS PCI. DRAG CHANGE (DEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCT. DRAG)
N m SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 2.6 1642 2948 0.0
0 0.00 0.00 .6 1642 2712 0.00

so 0.2 0.03 4 614 8 -0.3
t00 O. 0.06 102 1586 -0.6
[so 0.34 0.09 2.0 15J 19I
00 0.44 0:43 1-8f~ :so o.S2 :6 6 5s0 8100 0.60 8:19 14 1478 I?7-.

350 0.66 0.2311 452 a -1.8
T 0.72 8:02 -0.72

jjo o:.io o.N 1Lj I!I4:~ -3.6:74 ie:
-1 14 36 -3.8

600 0.53 0.65 - 3 -950 0.4O 0.69 0 110

105O 0.17 0.73 -03. 0 3-46
Soo 0.6B 8.56 -: 1 0, -4

900 0*53 0,6 . 13 -:9so o.,42 o.6,9 04 •
1000 0.30 073 :2:1 133 68.0o50 0.16 •] 3. 10,16 :4:
1100 0.00 -3.6 1087 5

286 C-3-6
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TYPE C 3 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 2.636 GRAMS PROJ. DIA. S.S6 MM IMPULSE O.d LB. SEC.
DRAG ROCR6 WT. O.O00 GRAMS CHG. WT. 0.89 GRAMS SABOT WTY. 0.175 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / 4DEG. YAW)**2 0.66

RANGE HEIGHT 1 OF ANGOFsFALLUL V ENERGY DfV)/D(PCT. DRAG)c LS MISEr. JOULES M/EC/PCT

0 0* 06.0o 600 83~4 10~47 000
0 0000 0.00 160 83•4 96 0.00

50 5 0:06 35o3 788 se -005
100 3.46b 0.3 34.4 742 78| -0, 9

S:?33 696 68 - .
go 83 .s 31602 513 -2.4

300 9080 0044 2906 553 434 -2.9
4 :4 2506 458 96 -3of4 3 5 3.0 411 4L -4.1

Soo .79 0.86 192 3343 -4.3
334 158 -4.0

.31o? j0 . -3.2
610 5.6o 5 586603.

7 6.81 .53 -N ~ 266 lOt -2.8
,IO 6.56 29aa .a.,91 :9H -i971 ,,3 7,, :5:61

S0 R. 8 1 .15 29 68 -2.6
0 L3t 0 .39 -38.7 10S 59 -2.6

10 ,00 o64 -51.4 192 52 -2.5105O 4.50 1:9A 8- 4US.9.

1100 0.00 3. 1 -101.3 158 35 -2.4

DRAG RDCR. WT, 0.151 GRAMS PCT. DRAG CHANGE / IEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(VI/D(PCT. DRAG)
M M SEC MILS MISEC JOULhS M/SEC/PCT

0 0.00 0.00 10.4 834 1047 0.0
0 0.00 0.00 10.4 834 906 0.0

so 0.49 0.06 q.6 820 952 -0.10oo 0.95 0.12 8.9 806 919 -0.3IO I.*36 is, •* 792 Be? :0.4

150 74 8:025 -05

3SO .63 .40 4.3 673 63 -?6.

0:5 66 15 ?0 09o550 .91. 0.73 ? 6 562 -1.9600 1:10 o.80 _o. 673 633,,.
660 -59 :1:61:16• 648 985 -a

7.09 .03 -109 635 S6 -2049 5 a 569 496 -2:1
-1 4 10":4 5 4 455 -2.4

1050 0.63 I.53 :12.3 562 4616 -2.5
1100 0.00 1.62 -13.9 550 -2.6
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TYPE C 3 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRANS/CC.

PROJ. WT 2.836 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR, WT. 0.000 GRAMS CHG. WT. 1.67 GRAMS SABOT WT. O.1?§ GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (EG. YAW0**2 0066

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV1V( PET ORAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 13.6 112 1862 0
58 8 816 IN 6 66 -8.

100 1.29 0.09 12.7 1025 1d1 -0.9
150 1.91 0.14 12.2 981 1365 -1.3
200 2.50 0.20 117 937 244 -1.8
280 3.06 o 1 89 ::
300 3.59 0 3H.+ :N
350 4.08 0397j2-:
400 4.4 43:3

500 5.33 O. 6.9 663
550 S.64 .65 S.7 616 -a6

5 89 .74
6, 6.06 .60683 its
700 6.14 193 542 3-6
750 6.11 .04 -2.~ 7
So0 5.94 1017 ? 131 6:TA
"850 31 -8.9 341 16900 so 46 136 3 1:5too8 4:J1 68 :|: 94:6:

IOSO 3 79 7-1,D soo 79 0 -31.6Is-8
1-409 238 s0 -3.8

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE ( (DEG. YAW)** 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/C(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 5.5 1112 1862 0.0

:o o.00 0:.05 5.5 6 j 0
100 0.70 0609
200 0.93 3.8 49
200 0.93 9 * 149 507 8

250 0 *40 -0.300 1:.6 0. 1410 -0o930 1.39 .334 14 5
3050 15:. 9 Is
450 1.58 "94 .* a

600 1-68 2.59 6 1204 .8

750 .2 . -0 .97Soo 1.52 0 867 01

880 1.26 0.87 -. I53 -s 6
,uu .08 0.93 :4 139 6

Looo 0.61 1.05 -5.6 810 913 -2.8
L100 0.00 -7.2 49 -3.1
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TYPE C 3 CALIBER S.S6 NN AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 2.836 GRAMS PROJ. DIA. 5,56 MM IMPULSE 2.1 LB. SEC.
DRAG RDCR.. WT. 0.000 GRAMS CHG. WT. 3.83 GRAMS SABOT WT. 0,175 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.66

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)DjPCT, DRAG)
N 4 IE MILS N/SEC JOULES M/ EC/PCT

0 0.00 D OO0 4.6 1480 3298 0.0S0:00 GOOD 4,6 4680 31.06 0,08 0 22 0.03 1.4 438 293L -o.4
100 0.43 0.007 4: 1396 26L -061SO 0.63 o.1l 3.8 1354 2599 -1.3200 0.81 0.14 3.6 1312 2440 -1.7250 0.98 018 3.3 1270 2286 -2.1
31. :3 0.22 2.9 1227 1135 -2.63 7 26 2*6 1185 1990 -3.0

49 3jj14 88 -3.4
*155 1I70 -434

5 1:64 IN0.9 toil 1450 -4.86 .68 0.5 0,4 96? -508
6 169 0:90O 0.14J lt-e700 1:68 061 -0.1 867 0:3750 .63 D66 -0aI.094:.

:84 133 98§ 6.7
890 155 0.73 -2.2 89? -7.3
8o0 42 0.79 -3.1 741 779 -7.8
900 1.26 0.86 -4.0 695 68S -8.3

0950 .A94 5.1 648 596 -1..
0 0 .042 9 52 43OI001100 0.00 120 -9.7 504 360 -10.6

ORAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DiPCT. DRAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0000 3.0 1480 3298 0.00 0.00 0.00 3.0 1480 3106 0.050 0,14 0.03 2e7 1461 3027 -U.2
0O 0.27 Q07 2.5 j443 2949 -0.40.39 :°0 .3 194 -o.50o 0.49 *4 .00 9-.1*7 -0.7?

250 0.59 0,17 ,8 1389 2726 -0.9300 0.67 0ii L95 },7 2655 -1,1
350 O.74 0. 1353 5861

02:4 81117a 450 -1.6
000 ? .,36 O.4 .301 2384 -1.7?550 0.89 0.40 284 3J0 -1.9608 .0:1 12600 0.89 0.44 -0 66 -2.1

6S 07 0.48 -0.5 1249 219470C 0.84 0.52 -0.9 "|:4
-G 0.80 0.56 -1.2 1 4 -2.50JO 0o74 0.60 -1.5 99 201b -2.7

0.66 0.64 -1.9 182 958 -2.8
9 0 9 0,45 [902 -3.0

0 .56 0.69 6 1149 1841 -3.11000 0:32 0.77 -3.0 1132 1793 -3.3
2 1[46 :'40 :1:4
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1

TYPE C 3 CALIBER 5.56 PM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 4.305 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. W1. 0.70 GRAMS SABOT W7. 0.115 GRAMES

TWIST RATE NA PC?. DRAG CHANGE I / G. D E*YAW)*2 0.66

RANGE HEIGHT OP ANG OFSPALL V E NUR8Y o1 , .sDIP ,TODRAG)

N I EC MLS M/SEC J5U30 1 N/SE ~/ ~CT

8 0:00 8:"08 4:4 8:l
o 2.0 0.08 o .o 6

Lou 4.12 0.17 40.4 544 638 -0

5so 6.07 0.27 38.6 513 565
200 7.92 0.31 36.481 498 -:

250 9.bb 0.48 4:1 450 436

300 so: -2.

6~~~6 0 7110.7 7400 4.09 .05 84"-:

450 15.23 2.23 28 -3.4
s00 16.15 014 16:4 321 2 .

550 1b.04 to 1100 301
.65 ,,.,2•. 6:

171.21 1.83 .74

750 16.67 2.03 -03. 9 1it -l.e

8oo 15.7 1`.23 :210 242 '16 -1.8
850 14.4 2.44 .319 232 6i

950 10.3d 2.89 -52.1 :I M-

0 749 J:3 :6 604 9
89 40?a 7611662 -1.8100 0*00 3.*64 -8907 fe 16 -0

CRAG RDCR. W•. 0.1S1 GRAMS PCT. DRAG CHANGE , IDEG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/UIPCT. DRAG)

m N SEC MILS M/SEC JOULES M/SEC/PCT

S 0.00 0.oo 18.3 608 828 0.0

0 .00 0.00 18.3 bo8 196 0.:0

so 0.86 0.08 16.9 600 114 -0.

100 1.66 o.17 15.s 592 714 -0.

ISO g.o3 0.25 4.0o 56 7T3 -0.

200 3.03 o.34 6,57 P3
250 3161 43 q69 63 04

300 401 4. I 5  -0 4
350 4.o~ .61 7. 5 65-.
400 4.89 69 6.2 56 631 -0.6

5.16 0.79 -47
5.34 0.88 66 VI :8:4

550 5.44 0.97 1:.0 54 4 -0:9
600 5.44 0.9 -0.9

650 5.56 .1:? :2.89 -0
700 5.18 1.27 47 502 534 -1.0

750 4.90 1.37 -6.7 495
800 4.53 1.47 -8.8 488
650 4.05 1:57 -4, 148 6

1000 1.96 .89 -17.7 460 446

1o5o 1.o04 00 - 1 454 443 :13

1100 0,o 012 
447
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TYPE C 3 CALIBER 5.56 MM AVERAGE DENSIT' 16.70 GRAMS/CC.

PROJ. WT 4.305 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. MT. 0.000 GRAMS CHG. WT. 1.34 GRAMS SABOT WT. U.175 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IEG. YAW)**2 0.66

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/roPCT. DJRAG)
M M IEC NILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 18*7 839 1577 0.0
0 0.00 0.00 18.7 839 IS15 0.0

77.6 17.1 T?9 L306 -0.6
8 0. 16.3 749 1206 -0.9

g 0.26 15.4 718
.o0 0.33 688 1 8 1:9

300 4.77 0.40 13.2 657 929 -1.8
310 5o39 O.48 loO 626 843 -2.2
4U 0 595 0.56 10*7 594 760 -2.11
4 0 6.45 0.65 9.2 S62 681 -2.9
S00 6.86 O.74 7e5 531 606 -3.2
l fo19 0.0 5h 499 536 -3"5

o.94 3. 468 41
5.05 1.0 437 412 -4.0

-1.2 .17 - .8 408 358 -4.2
7:O 1:.30 379 309 -.

41: 352 267 -4.4
6.°| es -13.0 236 39

90 S.?6 1.74 -17.9 314 212 -3.3
1951 4.76 1.90 -23.2 298 192 -3.1

. 49 2.07 -29.l 284 174 -3.01.0 :91 2.25 -35.5 2 2 174 -2.8
1100 0.00 2.44 -42.6 260 145 -2.7

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I DEG. YAW)1*2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY U(V)/IDPCT. DRAG)
M M SEC MILS M/SEC JOULES MISEC/PCT

0 0.00 0.00 9.2 839 1577 0.0
0 0.00 0.00 9.2 839 1515 0.0

50 0.43 0.06 .5 830 1481 -0.1
100 o.63 0 a:-0.21~o 0. o.•B 8. •,4k4'• -0.-O'

18.N3 0.0 6o3 800 1361 -0.4
08 1:- 8:11 '1: 123174 -0

2.28 0.43 3.8 7 5 2 -0.6_
10 .45 0.50 3.0 766 1256 -O.74 0 1:58 8:56 ?!T 1:3 2t6 -0

0 ,66 g 748 1 9l -0.9
0.4 740 1168 -10

6 2.17 0*?7 -0.6 73 11
65 .66 .84 71 32 12 -:1
00o 2.s, o.90 :5 ?L3 8o.4 -1.2

810 2.43 0.98 73.05 1057224 .05 -4. 696 to0A ::a .00 ,12 -5.5 91 0 -1.4
900 [.T[ -6.6 b 980 -1.5
950 1.36 1.27 -7.7 671 995 -1.6
I0O 0.96 j.34 -8.8 663 930 -1.7890 001 1.42 -l000 654 906 -1. ?
1100 0.00 1.49 -11.2 646 882 -1.8
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TYPE C 3 CALIRFR s.56 NM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 4.305 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1oL.S SEC.

DRAG RDCR. WT. 0.000 GRAMS CHGO WT* 3.19 GRAMS SABOT WT* 0.017 GRAMS

TWIST RATE NA PCT. DRAG CHANGE ( DEG* YAW10*2 0.66

RANGE HEIGHT tJO ANG OF FALL V 'DVRA91MORAG)

M E MILS M/SEC :3011 f

o 0000 0.00 5.7 16

0.00 0.00 5.? 2I 6 Ill 8:8
5o 0.23 0.o0 5.3 0o9 -o.3

100 0.53 0.08 5.0 "I 2945 -0.6
150 0.76 0.13 4.6 1I',d 2805 -0.9

0.98 o.7 4o2 .2 261
1.18 0.22 3.8

300 1.36 0.26 4 1006 3
380 1.51 0.31 2:9 1IO7 270

1.65 0.3 2 9 214

64 0 ~S03
450 .76 0.4 99 2021Soo o8B4 0,46 49019
900 1.30 OZ 708 910 1,DO 16.90 o.0 o.Si 1* ?

•1.9"9 o.9°" ::21 4 3
TS 1.I8a 0.75 --2o0 791 1348 4

676
1100 0.0 0.82 -2.8 576 -6.9

Do 1a 0.5 00: 7:3 492 361 :0.0

100 18: 069 :341 ?02 0050

950 1-10 03 3.1 996
1000 0.79 1710 6.1 678
050 0o.83 le.i -s.4 ,171 94: -

1100 0.00 1.2? -9.06 160 13 -069

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I IEGo yAWI**2 2.10

RANGE HEIGHT TOF AND OF FALL V ENERGY O(V)/D|PCTo DRAG)
M M SEC NILS M/SEC JOULES MISEC/PCT

0 0,00 0.00 4.1 1226 3368 0:0
0 0.10 00 4.1 235-0.0"1

so .17 09 -:.8 lt 3. -1
100 0.37 0 .:6 3-1.

I50 1065 0.66 -01. 9106 4 -1.

200 0.98 07 -. 1 73
250 0:.8 0.75 -2. 104

950 0.59 0.8 -2.5 116309-*

o.50 loot
410 1.14 0.38 0.9Soo is8 *43 DOS
550 1019 0*47 0.1 117 11 :

600 0.79 0.82 -0.3 196
700 to13 0.61 18 01
750 1,06 0.66 -1.6 1065 4H -L:6Soo 0.98 o.,o -2.1 1054 3• 3:
850 0,87 00T5 -2.S 1044 f5

950 0,59 0.86 -3.5 0 3 - .9
1000 0,,42 0.90 -3e9 1013 1
1050 0.22 0.95 -4.4 001 U
1100 0.00 1.00 -4.9 9.2
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TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.214 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SE(C.
DRAG RDCR. WT. 0.000 GRAMS CHGo WT. 0.62 GRAMS SABOT WT. 0.275 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)S*2 0.68

RANGE HEIGHT TOF ANG OF FALL v ENERGY D(V)/DIPCT. DRAG)
9 N SEC MILS M/SEC JOULES M/S EC/PCT

0 0.00 0.00 69.8 744 966 0.0
[ 0.000 8R 69.8 744 890 00050O 3.4 8p6: ee 71-.

100 6.T D o. 66: 68:8ISO 0.:6 0:.2 66.o3 28 :1:4
S 13646 515 426 -2.30 16.418 8.42 62.5 458 137 -.

300 19.41 8:Q5' 59.8 403 261 -3.3
350 2.28 6 56.3 352 199 -3.5
40 2.94 51 317 161

500 2~~ 1 I: ~44 7.3f869 .

700 33.8 0 0. 193 60 -2.3

T50 3 3 .*4 33 -14,5 178 s5 -2
8 3 36 .62 -

90 31 -102.3 302 -2

110 00 4*97 -215.2 103 17 -1.9

DRAG ROCR. UT. 0.24L GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 2.10

RANGE hEIGHT TOF ANG OF FALL V ENFRGY DIV)/IO(PCT. RAG)
M9 SEC MILS NISEC JOULES M/SE /PCT

0 0.00 0.00 14.3 744 96b 0.0
08 14.3 744 890 0.0

100 1.3Z 1 3~ -:1:
4. 04 0.,1e 91 16-.

118 :41::1. 31 8:0
1 0 I •2 113*.7 0656 6t 646' !:i-

4.8 4:9 86 : 61g :1:;

5~ 444719

60 4. :3 53 4?

so -A84 -

0• 1:48 41o~ 1:• gg
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TYPE C 3 CALIBER 6.30 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.214 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LU. SEC.

DRAG RDCR, MT. 0.000 GRAMS ChG. WT. 1.54 GRAMS SABOT WT. Oe2T5 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.66

RANGE HEIGHT TO ANG OP FALL D,11A RjE1OCVAG1
M M SEC 14ILS MI ORY

0 00 0.00 9e4 9w

50o 28.19 09 46s -0.3
too 2.3 O.10 28o3 9 1 304 lot•

5SO 4.21 0.16 27.6 847 1003 -1.6

20U 5155 0,22 2-. 7922

300 S.to 0.36 12.o 620

7 -47 14
550 13.42 0.84 . 24 10

900 12.09 2.12 : 47 -3.0
143001. 1 1:4 -133.0HO 14.,3 t.2, t.oo -4:2:.

Boo 14.2s :.6j 14 1 -1:4
aso 13,42 1. 24|:ao7o2
9O00 T2sO9 2,82 b4 

-

1030 4.28 2.94 -77.2 164 43 230

LOO 0.00 3.26 -97.5 151 31 -2.9

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE , OEG. YAW)*'2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)

m M SEC MILS M/SEC JOULES M/SEC/PCT h

0000 000 7.*3 008 1773 0.0

0 0. ~00 .000 7.308 13

SO1Q1 3 1 99
I00 0.92 0.5 1 -0.7
200 1.23 0-16 93 39 0

0.6 6 4.0 91 103
3. :81 o.f 4 8+ : :8

'400 2.02 0.4 8:7 a1

450 2.14 0 0 846 1139 es:

S00 2.22 0.1.55 8 a I - .7

550 2.7 0.6 1045 -1.9

600 2.29 0.6) -0:2 L9 -0'D

630 2 .26 0.703 3.0 9 0
700 2.20 0.80 -29 5 6750 2009 0.86 -27 14b *

800 1.94 0.93 -3o6 T30 836 -2.6
730 2.04 0.89 3 3

900 5.50 0-O.6

950 C-31 6-64
1000 0.86108 6,-3
10S0 0.46 09 W0 618-3:

1100 0.000 * -10.1 6366 3
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TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.214 GRAMS PROJ. DIA. 6.50 MIN IMPULSE 2.1 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG, WT. 3.59 GRAMS SABOT MT. U.275 GRAMS

TWIST RAFE NA PCT. DRAG CHANGE I DEG. YAWI**2 0.66

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OIPCT. DRAG)
I NSEC NILS M/SEC JOULES M/SEC/PCT

0.00 000 7.9 1392 3310 0.00O 0.00 0.00 1.9 1392 3380 0.0
1-.04 1.6 1342 2893 -0.5

100 O.oT 7.3 1291 2678 -1.0
150 1.10 0.11 7.0 1240 2470 -1.52 1.44 0.16 6.7 1L88 2270 -2.1

1.76 0.20 6.3 1137 2076 -2.6
300 2.06 0.24 S.9 1084 t890 -3.1
3 0.49 5.4 1032 1711 -3.74860 8:34 s.O 979 15404o 0 .3 0.39 494 91s 1376 ::s 0 1:12? 0.45 3:1 sli 1220 -5.4
5 0 3 072 -6.0
650 344 06 2.3 162 93?
650 3944 0.64 1.3 706 801 :ý700 3.48 0.71 0.3 650 678 -7.8
750 3.47 o*19 -1.0 592 564 -8o6
800 3.39 0.88 -2.6 5 4 458 -9.3
850 3.22 0.92 6 -4. 36 -9.8
900 2.94 1.09 -7.1 421 28! -10.2
9•0 23,2 09 -1. -918

910 0 :5 1.100:3 368 8-10.210 0 1.93 : -14.5 -9.3101 0.40 - 9.6 Al 42 -7*6000 00.70 -25.8 273 120 -6.1

DRAG ROCR. WtY. 0.241 GRAMS PCT. DRAG CHANGE / (EG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/DIPCT. DRAG)
M M SEC MILS M/SEC JOULES P/SEC/PCT

0 0.00 0.00 3.6 1392 338U 0.0
0 0.00 0.00 3.6 1392 3114 0.0
0o 0. 0.07 13TI 301 -0.20O O.L7 0.04 : 4 91-oL349 292!-0.4

0.47 0.001eO 0: os37 7•t 7o.00o.20 0.60 O.l *
25002 127 2648 -1.0

0 0.82 0.23 1.9 1266 2560
48 0:91 01 . 27 240 .0.9 Q31 392-1:1.3 09 125 2311. :j:

600 1.09 0.4e -0:1 I44 20so80
61.0 0:1e -0.6 1125 0 -2.6

700 1.04 0.56 -1.0 05 934 -2.7750 0.99 0.61 :1.4 108e 164-.5 1164 -2.9
80 .0.92 0.6-.8 a 066 96 -3.1
850 0 .70 3 047 1730 -3.3
900 0.70 0.75 :N:2 1666 3o4
950 0.57 0.80 9900 1603 -3.6
1000 0:.1 0.85 : 990 1542 -3.7o.,o9 -,.3 9,1 1412 -3o9

10 00 0.95 -4.8 953 44-491
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r TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMSICC.
PROJ. WT 4.%32 GRAMS PROJ. OIA, 6.SO MM IMPULSE 0.8 LB. SEC.

DRAG ROCR, WT. 0.000 GRAMS CHG, WeT 0.67 GRAMS SABOT WT, 0.275 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW1**2 0.66

RANGE HEIGHT TOF ANG OF FALL s ENERGY DV)/D(PVTtDRAGI
M H SEC NILS MAEC JOULES Nf/S/t PC/

0 0.00 0.00 66.3 574 79f 0.
U 0.00 66.3 574 747 0.0

SO 3.22 0.09 6407 533 643 -0.4
400 660. 0*. a447• -0.8
ISO 9*39 0.29 6,5 446

600 6.83O 0.41 -0.7 1 3

250 16.0.54 546 3 31- :1:8
50 5.21 1.0 5-.7 341 66 -3 0 ,014 8:3 46.31

400 2.1T 0.9 4o19 38:2
450 24604 134*8 a 371
Sao 2-.595 46

600 27.5a .1: as 135690 27.93 1.97 2. t2 1

750 2T1L -103:
80 230778 1..9 -:4.a

9o8 209 .2 61 s 2 0

950 17.32 3.8 -8o0.9-1,
1050 6*96 4:241100 0000 4.61 11:691. 13541.

DRAG RUCRe WT* 0,241 GKAMS PCT* DRAG CHANGE /(DEG. YAWio•2 2*10

RANGE HEIGHT TOF AND OF FALL V ENERGY OIV)/DIPCT* OkAG)
M M SKC NILS M/SEC JOULES M/SECIPCT

0 0.00 0000 22,1 574 792 0.0
0 0000 0.00 2Z ~ 574 ?41 06,0

SO 1,05 0.09 106 5t4 ?0-

1200 302 as' 6. t!iSob 511 644 -.

so 4s4 0 0-0.6
350 5:6 0. 0. 0 ST4

400 6.66 0.95 a 4

4?!

550 6.80 06 F., 47:600 6083 *:1? 4g 1 1

100 6o'34 9.2 -4 1

1100 0.00 :.6j -10.8 42 2::

1 00 000 -.6392 3



TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 4o532 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR, WT. 0.000 GRAMS CHG. WT. 1.29 GRAMS SABOT WT. 0.275 GRAMS

TWIST RATE NA PCTe. DRAG CHANGE I IDEG. YAW)0*2 0.66

RAgGE HEIGHT tP ANG OF FALL I ENERGY O(V)/OjPCT DRAG)
MILS M JOULEM

0 0.00 0.00 31.7 795 1519 0.0
0 0.00 0.80 31.7 795 1432 0.0

so 154 806 30.9 756 -0.400+ 3::0.1°' 0 76 If2-o.B
ISO 44 0: 646 1037 -1.2200 5.87 0.28 27.8 636 911 -1.6
250 7.21 0.36 26.5 595 803 -2.1
300 8.47 0.45 24.9 554 696 -2.53• 9.66 0:54 23.2 513 59648 o.75 0:94 21. 47j 525 -1,.2

0 73 0.76 15.7 395 353 -3.8

SO : ?:8 12o2 358 291 -4.0
6o lt:o: el 8: 18 347 -3.569.0 :.31 3.0 16g l-2.,9"

.0-2.6 289 189 1.e790 l3e80 ie6 -80 72I 68 :
:8 576. 1?4905 :1 243 339.26 -33 30 119 -2.4

9 8496 -43:i 107 -2.4
8. 54.3 96 -2.4100 u.l97 -66o9 194 05 :J:41100 0.00 1:24 -8009 184 76

DRAG ROCRo WT. 0.241 GRAMS PCT. DRAG CHANGE (DEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/0(PCT. DRAGI
M M SEC MILS M/SEC JOULLS M/SEC/Pr.T

0 0.00 0.00 11.0 795 1519 0.0
0 0.00 0.00 11.0 795 1432 0.0

50 0.52 06 10.2 783 1389 -0.1
105 1.00 8013 9.4 772 1346 -0.2
100 1.44 0.19 8.5 760 1305 -0.3

0 1.84 0 7.6 749 1264 -00519 0113 6.1 737 1224 -0.63250 0.39 $.* 726 1186ii0 2.76 o.46 4.5 :8:8
660 o : 972 -0.9

6 2 e6 649 939 o
700 3.18 0.91 -as 638 907 - .5
750 3o01 1:06 -4.1 628 81b -1.6

0 .50 -6.7 69 815 *8:8.L -996 786 -19
9-9.5 586 758 -2.0-01.0 5:j 14 e 75 730 -2.o

0 * 6 704 -.
1100 0.00 1.65 -14.1 55 678 -2e2
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TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. W• 4.S32 GRAMS PROJ. OKA. 6.S0 MM IMPULSE 2.1 Lb. SEC*

DRAG RDCR. WT. 0*000 GRAMS CHG. WT. 3*07 GRAMS SABOT WT. 0.275 GRAMS

TWIST RATE NA PCT. DRAG CHANGE /IOEG. YAW10*2 0.66

RANGE HEAGH T  12 ANGMESFALL M/jEC NERI 0V) ýCfRAGlI• M~~~tEC J~OULS VtIC A°

0.00 0.00 1177 3330 O.O
s o 8.40 8102 8.0 D40 46:100 O eD78 0109 7.6 1103 258 :8:47

150 1.14 0.13 7.1 1066 2575 -1I1
200 J..49 0.a8 6.7 1029 38 - .5
250 1.60 0.23 2 -19929
300 2.1.0 028 oi 6O - .933o ..3634 :| 698 -Z7ZbO o.3$4 4: 1 .l
480 80 441 0 4935• .81 0.45 8 1

2.68 0..31 80 449

510 3.L2 0.T 8. 760 310 -4
75 64

800 3.04 0.96 -3.6 559 -6.6
85o 2.83 1.05 -5.4 510 -700
900 2.53 1.15 -?.4 "" 6 -4.4

181518 ,:., 6: 3t !i.
1100 0.00 .66 -20.2 333 252 -7.3

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0IVJ/D(PET. DRAG)
M M SEC MILS M/SEC JOULES M/SEC /PCT

0 0.00 0.00 4.7 1177 3330 0.0

0 0.00 0.00 4.? [7• 3139 0.0
50 0.22 0.04 4o4 63 306 -0.1

100 0.41 0.09 4.0 14967 -0.3ISO 0.6 0.13 3.6 193 :8:4,
200 0.78 0.1 3e2 Ito 6250 0.93 0.12 2.8 -0.7
30U 1.06 0.26 2.4 094 -0.8350 8:7 31

4203 26 :3
400 1.33 0.40
550 1.40 O.50 0.2 1026 i65 -1600 1:40 0.5S -0.3 101 -02.6650 ,.3 0.60 _2.. 0oo 0
700 1.36 0.65 -2.3 9,6 09750 1.26 0.70 -108 973 110-2.0Soo ,,6 Dols ,,* 960 o62 -1.
850 1.04 0.80 -2.9 947 T 0v2.-4
900 0089 0.86 -3.5 914 9 a

9 0 .071 0.9i :4:1 9 2 189324
0 0 50 0.9 -4. 909 1839 -2.41050 007: 96 1

-LO 000 1015.9 33 175

298 C-3-1B
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TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 6.380 GRAMS PROJ. DIA. 6.50 MM IMPULSE O.b LB. SEC.
DRAG RDCRI UT. 0.000 GRAMS CHG. WT. 0.48 GRAMS SABOT WT. 0.275 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (bEG. YAW)**2 0.66

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
M N SEC MILS M/SEC JOULES M/S EC/PCT

0 0.00 0.00 7Z.1 416 619 0.0
0 .000 8:p ~ A416 59S -0.0so 5 3.47 :1 Nh391 526 -o

LOU 6.78 65.6 367 463 -0.5
150 9.91 0.40 61.6 345 410 -0.6200 12.83 0.5 57.2 328 371 -0.6
250 15.53 0.70 52.3 314 339 -U.7
300 17.97 087 :8: 13 O 20014 104 4: s::

480 266 263 -0.9450 fI 1:40 28.2 6 243 -00
4l 1:9l:156 S5:1:8

6 6.04 44 32 194 -0
0 .04 -428-4 180 - .1-1

0 :5 5 .43 -14•.7 12 1.2

908 L8.24 ,.41 -62.4 191 5 -1.3950 14.83 3.68 -76.6 184 -1.310T 4.96 olO200 77, a -1.4108 o51oo J.4 -100.4 171 101 -I.4
1160 0.00 4: 4 -2o 165 9 1.4

DRAG RDCR. WT. 0.241 GRAMS PCi. DRAG CHANGE / IDEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)M M SEC MILS M/SEC JOULES M/ SEC/PCT

0 0.00 0.00 38.3 416 619 0.0
0 0.00 0.00 38.3 416 595 0.0

50 .81 O. 2 35.4 411 S60 -0.1100 4.7 Do 4 31.4 486 565 -001
ISO 4.9 0:31 234 1 :0O8

6.40.91 396 53:-
0:859 0:1 11:06 191 H9-003 9.47 0.88 16.: 381 495 -0.3400 10. .'0

LO10 1 201 377 482 -0.4,o 0 ot1 4 :,•o t?:It j::Il :; -.
550 11:.27 41 a8 363 445 -0.5600 11.27 .56 358 434 -05650 11.07 1.70 -6.1 354 422 -0.6
700 10.68 1,84 -10.1 350 412 -0.6
750 10.09 1.98 -14.2 346 403 -0.6

181.4 141 394 -0.6
3 -0.6

950 S.64 .57 -31.5 333 371 -0.6
00 3.99 .7 -36. 330 364 -0.6

. :4 1 328 357 -0.600 100 .0 41:4 323 346 -0.8
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TYPE C 3 CALIBER 6.50 MM AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. WT 6.980 GRAMS PROJ. OlA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 1.01 GRAMS SABOT WTo. 0.275 GRAMS
TWIST RATE NA PCI,. DRAG CHANGE ( DECG. YAW**2 0.66

RANGE HEIGHT TOF ANGMQFP ALL ,OU EDERGY DCv) jT• CRAG)
m N S&-C NLS MIXEC EJ0NULEGI 010tI/001 :0 0.000 4135S9 0.008 00o 0.00 4. 3" S I II 4908:o8 o.oo +'I, •so !.9 0.09 3.9 5514
;00 1.45 0.38 34.0 470

250 9.06 0.49 31.6 444 677
300 1o.S5 0.61 28.9 418 601 -|:.

350 11.90 0.73 Zs.8 393 531
40U 13.09 0.86 22.4 369 968
450 14.09 10 1805 347 44
500 s14.90 14: 31
550 15.48 :R 91 -1.6
600 15.81 41 1.
650 15.88 .64

750 H O :18 -14. 1
800 19 -21:70

900 11.29 S ::| 23.59 -1.6

1000 6.64 01232 17
1050 3.59 3.26 -67.6 2 4 58
11OU 0.00 3.50 -78.9 2 7 4?T

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE f (DEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/DIPCT. DRAG)
m M SEC MILS M/SEC JOULES MISEC/PCT

O 0.00 0.00 19e6 98 95 0.0
9 19 7? 490

5o 83 8:809 8. 1121
t0o 1.78 0010 6 9 :o 5 0.26 1U., 869 -000 25 0.35 13o43 -0:
250 3.87 0.45 1.:7 54 1Q45
300 4.40 0.54 10.0 13 4

40U 5.22 ?9
4S5 5.50 0.8 80O.2

6500 .6809. 49S~
600 So78 48 - a? 6

-4. k" Ii
750 .18 -73 4 -0 9
800 4. 5 -9.4 49
BOO 4.26 4
900 6. :91 ": 46o
950 2.91 .84 :16.3 460 71
10?0 2.06 .94S
l00 1.09 

44

3100 0.00 43 I
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TYPE C 3 CALIBER 6.50 MH AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 6.880 GRAMS PROJ. 01A. 6.50 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT* 2.47 GRAMS SABOT WT. 0.275 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW)**2 0.66

RAOGE HEIGHT TI ANGM?[ FALL V ENERGY DIV)/DiPCT.e RAGImSSM/SEC JOULES MISEC/PCT

0.00 0.00 12.5 899 2891 0.0
0 0100 0000 12.5 899 2780 0.0

50 0. 0.*11.9 874 2826 -0.3
OO840 2476 :.too:,.892: 

2330 0
250 2*66 0.30 809 771 204,7 -L.3
300 3.08 0.37 8.1 745 1911 -1.6
350 3.46 0.43 7.1 719 1780

41 1:11 6:1 693 11 :
S0 4.29 *6 66 14 2 -2.1a

58 4.45 0.7 . 64 14.55 0.at ,.2 587 3 1:20 0:9 -o.31 560 07-3.,
7o0 532 97S -3.8

7 0 4.40 1.09 -3.8 505 878 -4.1PO0 4.16 :19 -5.9 479 78d -4.3
8ao 3.8 452 703 -491 e?426 62b -4:

178 -13.7 408 54 :4
a0 356 89 -4.6

0 :1 430 -5.0110 00 1.95 335 387 -4.6

DRAG ROCR. MT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 2.10

RANGE HEIGH" TOF ANG OF FALL V ENERGY OIVIIO(PCT. DRAG)
M / SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 7.8 899 91 00
0 0.00 0.00 7.8 899 9780 0.0
50 0.j? 7.1 891 27 8 -0.1
1006 883 26 -0.2

50 !000 0.7 5.9 8-52
~Q 128 0.3 5.2 a66 -0.3
0 .5 0.1. 4. StO 2526 -0.4

30 1.2, 4 3.8 0, ?•4•8 -005
31 0 1.90 p40 .1842 2430 -0.6

4 4418 4  ?~82 -0.64 . ~ 0 ~-0.7

5 0 a8:s490 114118:,.76 90 a -1.4

950 16 -6o4 749 1903 -1.
900109 -7. -9 0.il
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TYPE- C 3 CALIBER 7.62 MN AVERAGE DENSITY 7.80 GRAMS/CC. !

PROJ. Wr 5.179 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LB, SEC.

DRAG RDCRa NT. 0.000 GRAMS CHG. WT. 0.60 GRAMS SABOT WT, 0.443 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI**2 0.66

RANGE HEIGHT TOF ANG O FALL V ENEfGY DIVAqIPk3pCRAG1
NM M SEC pels N/SEC JOU S E

0. 000 0.00 100.0 717 0.0
0 *0 0.00 100 660 0.0

50 4.81 0.10 91.a 456 59-
100 9o63 0.22 95.2 409 43-:I0S 4.23 0.35 o.b .14 4420o 18.,, o.,o 11 6,.0 le
250 22.84 0.66 82.6 304 239
sou 26.77 0.83 16.7 281 205 -1.3
350 0.869o9 262 L17 -1.3400 103 .:618 1:2 1 H 1244 -1:4
450 36.47 1.4 15400 23.,3 gi:1 j ,,,.
500 38.84 .65 42.9
550 40.66 *:89 11 99 13-
600 41.87 2.15 1:1. 86 06
650 42.37 4.2 17 8
700 42.06 -63 67 -1.6
750 40.82 .05 -57 152 60 -1 .6
uOO 38.52 .39 89 52
85o 34,.99 3.75 1g:4 13 46
900 30.06 4.14 14 40

950 23652 4.56 -1 0*3 1H6 35
,0oo ,,.,2 ,o Si!

IOO 4,59 S: 189
1065 4.00 5.09 -252o4 100 6-15

DRAG RDCR. WT. 0.389 GRAMS PC1. DRAG CHANGE ( IDEG. VAW10$2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/G(PCT. DRAG)
H N SEC MILS H/SEC JOULES M/SEC/PCT

0 0.00 0.00 30.7 505 717 0.0
50 ?406 :49

IOU 2.82 0.20 6 483 601 :-0
IS0 4.08 0.31 24.5 472 -0.
200 5.22 8:41 2 4 4 --04

S0.6
350 1.95 0.75 4.*6 448
40U 8.60 0.87 11.9 4,Z f,1 I'8o
45. 9,.91 430 -0.6SO0 91 4: 41 409 -0.9
550 9.72 1:24 2.9 394 30-.
600 9.78 3 j435 31:
6-0 96.a so 376 35?
700 9.41 -163.5656?
7,o 8.9, 17 -11.3 i51 119:II
800 8.31 .91 -15.2 351
850 7.41 :.0594 4

1050 .95 ,50 -395 3
9100 6.42 lost -42a4 3 1o t1:
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TYPE C 3 CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.L79 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 L8. SEC.

DRAG RDCR,.WT. 0.000 GRAMS CHG. Mt. 1.17 GRAMS SABOT WT. 0.443 GRAMS

TWIST RATE NA PCt. DRAG CHANGE bOEG. YAW)**2 0.66

RANGE HEAGHT TOF ANG OFSFALL MVEC ENERGY DIVO,, IPCT. DRAG)
SEC MILS /SE JOULES N/SEC/PCT

0 0.00 0.00 58.6 702 1385 0.0
8 .00 811:81 0 12Z 0:

0910 56.3 605 948
198 all S:14 54.8 555 ,119 5
200 11.03 0.33 53.0 506 632 -2.0
250 13.58 0.44 50.0 45? 54L -2.4
300 16.02 0.55 48.2 410 436 -2.8
350 18.31 0.68 -44 3
400 a4:

6 .1 6 -2.SO 11695 129 16-

Ho 26o.1 0 9 1977 ''4960134 -3.7 1: 4

a-11 .9 5 1 2:1~
908 -o694 00 - 3 64 69 -21

1910 7.45 61 -2.1
8 1:4o 1:16 _131:1 I:

?05 0.0 4.46 - 5 41 -21

DRAG ROCR. MT. 0389 GRAMS PCT. DRAG CHANGE / IDEG. YAW1*02 2.10

RANGE HEIGHT TOF ANGMOF FALL V ENERGY O(V)/0IPCT. DRAG)
GMILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 15.3 702 1385 0.0
OQ 71 ? 0.0

46 -6

025  6g 1 -0.4
*s 6 6.6 o.06 s

40 0 61 0.660.
608~ ~ 69 4i. 6

750 4.4904 ~588 665-

600 0 -6 2 55

303 642.
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TYPE C 3 CALIBER 7.62 MM AVERAGE DENSITY ?.60 GRAMS/CC.

PROJ. WT S.19?9 GRAMS PROJ. OIA. 7.62 MM IMPULSE 2.1 LB. SEC.
DRAG RDCR. WIT. 0.000 GRAMS CHGo WT. 2.82 GRAMS SABOT WT. 0.443 GRAMS
TWIST RATE NA PCT. DRAG CHANGE IO bEG. YAWIOOR 0.66

RANGE HEIGHT F ANGNLFSFALL V NEfGY, DMAY11 T.ORAG$
m 12C HILSNSVEC SOu ES h ImPCT

0 0.00 O0 l6.9 1066 t1.94 0.0

so o.e 0o 1,61: Is :8:2too 1..6 80.10 16.094 1ISO 9331 0:10 1S.40 240 -. '4

200 13 0 14.8 884 1024 -'.O
250 3.85 0.26 1 838 1a8t -2.3

380 6.3 0.5
1.16 44-3.3

S00 6.?9 t::
550 7.i1 7.7 leso50
600 1.5 509 -5.
6S0 7.79 :9 7 1 -6
700 1.90 40 575•8 708? 1 20 1
.so 7e6 e0
850 7.21 45630e900 6@4 f:3 o 3:
950 547 .81 -2406
ooo 0.o00 .4 :351 4 --3
050 4 .2 is S4. 221100 O.0 1:45 -St.TL I -.

DRAG RDCR. WT. 0.369 GRAMS PCT. DRAG CHANGE f (DEG. YAW)**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0IV)/OIPCT* DRAG)
M M SEC ,,ILS H/SEC JOULES M/SEC/'CT

o0oo 0o00 00o 1066 38:9
100 0.6 :,0 103
150 0060 0:;' 4 4 1
sO 0.80

08 1.403 0 9.3 "9

00 1.87 111 9so 1.86 0x: :3 84

780 669 .1 A 83480 157 0*86 .Soo ,., o9._-i 1719
650 1440 0U92 - 805
9000 b20 n%8 1:
9S0 0.97 1.044

1050 0.36.0O0 0,00:8

304 C-3-24
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TYPE C 3 CALIBER 7e62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 7.304 GRAMS PROJ. OIA. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG ROMR.. WT. OeO00 GRAMS CHG. iT. 0.44 GRAMS SABOT WT. 0.443 GRAMS

TWIST RATE NA PCT, DRAG CHANGE I (DEGe YAW)*02 0.66

RANGE HEGHT TO1 ANGMOP FALL I ENERGY D(V),DIPCT.QRAG)

MMSC MLS M/SEC JOULES EI~C/;Cv*

0 0.00 0.00 0 390 589 0.0
0 S.918390 555 0.00
o :4 1:9 i. 359 470-.,.

844.9 3J-0.7
300 25.60 09 268 90 -0.8

30 52 *5 68.3 28 M-0.8350 ?8U.39 1.15 61.0 255 23' -0.9
35.9 54:9 63

5 M S.C MM5NSC OLSM/E/C

3 0.00 0.0 '.52 36 59 .

"608 it.? a" 11*4 46 l
16:tO2 ol : O1 l

36q. -0.,

Is 31:-.683

l. •* 4..0-:0'0oo : t:i I:,-4

DRAG RD(,Ro WiTe 0o389 GRAMS PCT. DRAG CHANGE f (OEGo YAWI**¢2 2*10

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCTo DRAG)
M M SEC MILb MISEr. JOULE.S MI SEC/ PC.T

O0 0000 0000 45o2 390 589 000

03 4 37? a
3 414 -031

4 4 -004
31 -094-4,+ia 4l+ -0e4 +

o0.
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TYPE C 3 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. WT T.304 GRAMS PROJ. DIA, 7*62 MM IMPULSE 1.2 LS. SEC*

DOAG RDCR. WT. 0.000 GRAMS CHG. WT. 0.95 GRAMS SABOT WT. 0.443 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEGe. YAW,*2 0.66

RANGE HEIGHT TOF ANGFS FALL I/SEC dONDL[L o 1v T RtAG,
M K SEC L VAE JPL E

0 0000 0.00 60o.6 541 1134 0.0
0 0.00 0.0 60.6 541 1069 0.0so 9.4 0:.10 58.8 506 9 4 -0.3

too ,7 0.20 5.0 471 , i -0.?
150 .o.31 54e.3 4 6:
250 1110

1010 40 40: 96S

700 3., :1:

1100 90.07 4.32 -12. 155 7

4EMILS 21 2ULES / 1EC/PCT

0 O.uO 0.00 Z3.V 541 .o8oo ,. 541 t•8:o0

8oo 2 -0.4

590 3 0:4130 6.01 9:013 6 58

400 6.4: 0.79 -2 606.84 0.89 62 1 .

358 241 9674
70.09 1 3.9 -0..511

4550 7.2 3 41 -0.?

800 7.24 ii -1.0 441 716 -0.9650 7.14 5 33 -3.5 44_ ITS 115
70 6-. 43o 646 -1.0

850 6.4 . 416
4o .,4 I7:•

1100 0.00 2.43 -30.4 -5.8

306 S- 3- 26
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TYPE C 3 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 1.304 GRAMS PROJ. DIA. 1.62 MM IMPULSE 2.1 LB. SEC.

DRAG RDCRMWT. 0.000 GRAMS CHO. WT. 2.36 GRAMS SABOT UT. 0.443 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI*$2 0.66

RANGE HEIGHT TOF ANGOF FALL V ENERGY D(V)/O!FCTo DRAGIM SEC LSM/SEC JOULES M/ EC/PCT

0 0.00 0.00 20.6 847 2779 0.0
0.00 0.00 20.8 84? 16,0 0.0
1.00 0.06 20.1 814 2•40 -0.3

100 1.97 0.12 19.3 781 2225 -0.7
150 2.89 0.19 18.4 747 2037 -1.0
200 3:1 . 705 74 1851 -1 4
290 4.6 . 16* 6 ~ 16F6 -1.70.456. 1% -2.
300 5.04 5.3 645 52L -2.1
350 6.109 14.001 36L -2

:. :1 11:6 1?'16B N0o 50 932

550 8.26 0. 7. 47809 3

750 8657 Is -5.4 344 433 -.
800 8.20 1.50 -9.9 323 382 -3.7
850 7.680 1:66 -1,5. 105 340 '-3.2
900 6.73 83 -2.7*9 305 :

60 0 40 A -3-90. 637 492.00 -41o6 249 -26 2.8
1100 8:00 .60 -soot 2.3? 205 -2.7

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE /I(DEG. YAUI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/D(PCT. ORAGI
M M SEC MILS M/SEC JOULES M/SE(L/PCT

0 0.00 0.00 9.2 847 2779 0.0
0 .44 47 2620 0.0
58 0:4 :80N3 554 -

iiS 6  426 10!• I'it 1426 :8,,
1 .. ,3 3.3 806 *363 -0.4
1082 0,0 SO 79602 -0,5

30 Do 403? 868 21 0.37 1:91 76

4 41:66 614 -0.8
411 .06.63 20 -0.9
55 73: 957 -I.1

60 4 6 756 290117
60 - 72? 0803 -1.2650 0 ,57 7 851 -I,7 0 2.60 0*0708 L9 I

7o0 .+6 0.98 6::1 6998 -1.La 0 2? 4.5 99 1.699

go 13 1: -5.6 69 1651 -1.6
9::4 678 -10?990 w3 :, :8 6 160Lo

18 :91 31 :9:.0 651 1511 -1.8
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TYPE C 3 CALIBER ?.62 MM AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. WT 11.089 GRAMS PROJ. O|A. 7.62 MM IMPULSE 0.8 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 0.28 GRAMS SABOT WI. 0.443 GRAMS

TWIST RATE NA PCTI DRAG CHANGE I IOEG. YAW'd*2 0.66

RANGE HEIGHT 1OF ANG OF FALL V ENERGY DIWVI |P; , DRAG)
M M SEC NILS M/SEC JOULES M/E/I CT

0 0.00 0. 0 100.0 6 475 0.00
0 0o0o Sooo:9 -a0 0aDso 4.77 a39 426 -0

100 9.22 0. & 87.0 268 398 -0.2
150 L3.32 0.55 79.8 59 372 -0.3ioo 1.!(8 8:7• 25 4 -

so -0 4 1-0.4,,8:,. t i:t :8 * 3
350 25:.82 a 1:5
Soo 0.0 L 00!!! is7H 0

9 .30 .9? :leat -o:$
700 .8u 6:. 1 :8:1
8No 12.:7f - .109 72 0.9
90 18. u I

900 14.0k 4l 1 -8,9'9
950 6.26 4.9 -126.7IT°°o :41"` ,4.:'91 :tjj:o1ti

ORAG ROCR. WT. 0.389 GRAMS PCT. DRAG CHANGE f (DEG. YAWI**2 2.10

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/0IPCT; DRAG)
M M SEC NILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 7496 287 475 0.0
8740.00 0.0 74e6 48 3.2 8.18 6:.5 449 :.0

100 60. 0 62o3 442 0.0ISO 9a64 0:913 -6 ~ 3 0.1
0 12m24 7 *11 49.7 2

J8 1943 :Sj: *~3 0 t8612 13.3 a

45o0 2.o40 .6 45 8500 21.04 :8 9.6 1 89
550 2134 09 2.5
600 21.30 .18 -4.6 64
650 20.90 2.37 -11.5 62 31-
700 zo.14 2.56 -19.1. 6 02
750 19.03 2.76 -26.5 159 -0.3
800 17.55 .9 :3-3* 257 -03
900 3:65 : -50.0 410

950 10.79 3.56 -58.7 23 25-0
1O00 7.6o 3.18 -6 ? -0.6
1050 4.09 4.0 -?., 0.
1100 0.00 4.23 -97.1 13 143 -
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'1

TYPE C 3 CALIBER 7.62 PM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 11.089 GRAMS PROJ. DIA. 7,62 MM IMPULSE 1.2 LB. SECo
DRAG RDCR* WT. 0.000 GRAMS CHG. WT. 0.67 GRAMS SABOT WT. 0.443 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)**2 0.66

RANGE HEIGHT F ANG OF FALL V ENERGY O(V)/D(PCT. DRAG)
M N HE N ILS M/SEC JOULES M/SFC/PCT

0 0.00 0.00 T0.0 393 891 0.0
0.0 70.0 3!3 856 0.00,.,,O-D 8:t 6,o1" o*33 l3 60.6 768 -0.2

1 6.54 0. 62.7 351 689 -0.4
150 9.52 0.42 58.5 337 629 -0.4
200 12.28 0.57 53.9 323 580 -0.5
250 14.81 0.72 49.0 311 537 -0.6
300 17.09 0.89 .3.6 300 498 -0.7
359 19.09 .06 37.8 9 463 -0.7

0.0 .21 11:8 P79 432 -0.8
4.24 j~070 104 -0.8

500 1 .06 06L.9 61 3 9 -0.9
5 1:6 *aL2:45 5-0L096.3 23 3-LO811 1::• :,. -6.3,3

$0 23.66 s4 -L,.2 210 19'4:3
750 2fl.67 64 2 3 276 -1.1

e19 967 -31:51 259
900 6.62 : 586. 203 -.9
950 13.46 3.60 -70.7 197 215 -L.2180 9.66 3.86 -84.0 191 202

4o SA 4.40 -118:1 180 17:1
10 4.12 -94 185 19

DRAG RDCR, WT. 0,389 GRAMS PCT, DRAG CHANGE / DEG. YAW)**2 2.L0

RANGE HEIGHT EOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
N Ec 4 ILS M/sEC JOULES N/SEC/PC

O 0.00 0.00 41.6 393 85L 0.00 0*00 0*00 41s6 393 856 000
50 1.96 0.13 38.3 389 837 0.0

5 0 6.85 8: loo81 -0 .1
100 -o o,*

6.85 145 7643 0 926 093 169 74f -0.2
00 1.2 365 730 -0.3

1:81 :28 1j:4711-0.3
.34 682 -0.4

slo0% 049 1.5 350 66? -014

601 11:01 :11 -2: 4 654 -0.4
091l 630 -0.4-25.4 338 619 -0.4

B00 9.86 .22 9.8 336 608 -0.4
850 8.78 3. :-1:j 333 598 -0.4-ZY31 588 -0.4
9 5.95 .67 -3.5 328 579 -0.5
1000 4.20 1.82 -38 316 570 -0.51050 2.22 2.98 -41.9 3 4 562 -0.5
1100 0.003 -4.8 3 3 524 -0.7
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TYPE C 3 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 11.069 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.l LS. SEC.

DRAG ROCR WiT. O.OOO GRAMS CHG. WTo 1.66 GRAMS SABOT WI. 0.443 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW)1*2 0.66

RANGE HEIGHT TOF ANG OF FALL V ENERGY D|VJ/D PET. DRAG)
N M SEC MILS N/SEC JOULES MSEC /PCT

u 0.00 0.00 31.0 618 2202 0.0
o 0.00 0.00 31.0 618 21 0.0

50 1.49 0.08 29.7 595 19t2 -0.2
100 2.9L 0.17 28.2 572 1 62 -005
I50 4.26 0.26 26.6 548 1668 -0.7
200 5*52 00.5 ~ 4*9
250 6170.245 10 12 3 ".2
300 11.34 o.14 00.9 74 ""350 sets 0.66 f86e45:*

480 lj.64 1.74151

4S• 0.4 :819 tl:i 4, 4 1:8
Soo 10o92 1*01 10o2 3 51:.

600 65650 t.,1' -: AlM
700 1 .47 s.o -5.9 3f9 - 09

750 11.06 04 :0.8 31 136 -1.90 0 .o.40••9 6. 300 ,9 -1.9
850 9.48 0.0 -22.0 289 464
900 8.26 1.25 092 279 4316
950 6.02 2.43 -l,. 270 45
1000 4.85 2.62 -41.866 7918l050 2e6L 2.81 -49o4 25] 56 ::

1100 0.00 3.01 -57.4 245 334 388

DRAG RDCR. WT. O.389 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**Z 2.10

RANGE HEIGHT IOF ANG OF FALL V ENERGY D(V)IDIPCT. DRAG)
N m SEC MILS N/SEC JOULES MiSEC/PCT

0 0.00 0.00 L6.6 6L8 2202 0.0
u 0.00 000 16661 21a8 0.0

50 0.78 0.08 5.3 61! 0SO .IS o00: 1 26 601 :g4:|
200 2.73 0.33 11.2 595 14 -0.
250 3.25 0.41 9., 589 1t57 -193
300 3.69 0.5o 8.3 '6 -o.3
350 4.O 59 .3 III I: -0.5
400 4.3 8.67 5800 -O.5
450 4.59 0.61 3.561 :8:5
5oo 4.74 0.85
550 4.8 094 _1.2 565 :0 -0
600 4.181 1.03 -1t 110 165 -0
650 40.2 1.12 -2.7 544 1621 -0.
700 4e55 -4o4 539 L156' -0.8
750 4.29 Hl -6.2 533 1 -0.8800 3o95 40 -709

3m52 *so0 !'1; 149.80
900 3.00 |S9 t1.6 58 495 -t*0

950 2.39 169 -13.5 12 13
1000 1169 19 :!5o4 06,o so 0.8 9 1,., 9 - ,. 4 01 61 : :1100 0000 1.99 -19.4 496 1
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_F I

ALDMENSIONS ARE IN CALIBERS 2

A LLtof 
a . 5 al e t d Area a 21.68 Cal.

A~ia, Radius Of GTt~ .31Cl- Wt .6Cl

Tr ns er e ad 0,o Gyratio nl -2.00 Cal. VolLSl , 4o.765 C al.3

Ce~nt er e o R a diu(Ns e 7.41 Cal. Length * i.5 Cl

0 or0  s
No. (Tr4acer9)63 32

.40* .1 .113329 
6.32 3.21

.80 .303 .113 3.20 6.2 3.46

.90 .331 .103.30 
6.36 34

.5 .359 .108 
3.40 6.38 3.50

1.00' .387 .115 
3.53 6.46 3.50

1.05' .589 .133 
35 .6 34

1.10 .586 .132 
.05 3.55 6.46 3.41

1.0 514 .400 .114 .090 .05 3.55 6.46 3.237

2.0 .90 .289 .101 .09 .2 .0 6.46 32

2.5 .09 .218 .091 .00 .2 .3 6.46 3.16

3.00 .230 .170 .083 .063 .020 3.28 (6.46 3.12

3.50 .212 .137 .075 .056 .019 3.24 6.47 3.05

4.00 .2182 .13 .069 .051 .018 3.21 6.7 30

4 .0  (M a ch -2 .5 ) -7 .1 8 ( 1 / Ta d i a n s q u a re d )

Esti maRt ed data 
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TYPE CF I CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.608 GRAMS PROJ. DIA. 4.60 MM IMPULSE 0.8 L3. SEC.

DRAG RDCR* WT. 0..000 GRAMS CHGO WT. 0.19 GRAMS SABOT WT*. U.O.' GRAMS
TWIST RATE NA PCT. DRAG CHANGE (DEG. YAW14** 0.71

RANGE HEIGHT TOF ANG,?FsFALL V ENERGY IV)l/OIPCT9 DRAG$
M 1 SkC L M/SEC JOULES M/SEC/PCT

0 0.00 .00 34.7 713 936 0.00 0.00 8.00 34.? 711 917 00.
50 1.68 0.07 33.7 675 8 3 -0.4

100 3.31 0.15 32.5 638 733 -0.8
150 4.87 0.23 31.6 660 649 -1.1
200 6.37 o.',2 29.7 56 569 -1.5
250 7.79 0.41 28.0 524 496
300 489 ,6.1 40?
350 N I26.1311:.
400 4.6 .:7 . 44
450 .42 0.9 18.0 384 1 :4.3 4-30

600 4~: 29 : 111 1at -2.0650 14.35 1.45 0.0 0 64
700 L4*22 62 -5.7 288 [50 :1:99900 10,.47 2.38 2055750 13.8 18 716:8 N 17 -1.9
800 310 -8:a 64 6850 11.95 2.1.8 -26.2 5161:99900 10.47 2.38 -34.4 3, -1.9
950 8.58 2.59 -43.2 233 98 -2.0

a~s 90,•oo 0*00 3.28 ,74.g 20, 6 2.

CRAG R•CR. W•. 0.151 GRAMS PCT. DRAG CHANGE I (nEG. YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OIPCT. DRAG)
m M SEC MILS M/SEC JOULES M/SEC,/PCT

0 0.00 0.00 13.5 713 936 0.0
0 .00 0.0 0.54 0.0

50 8.64 0.0 75 8 -0.1
100 1.23 0.14 11.5 693 865 -0.2
150 1.76 0.21 10.4 683 840 -0.3

40 .25 0.29 9.3 674 815-04
.68f b 0.36 8. 664 7i1 -0.5

300 3.06 0.44 7:1 654 767 -0.6
350 3.38 0.52 S., 645 744 -0.1
400 3e64 0.>9 4.7 635 -0.8
450 3.84 0. 07 T4-o0.8
500 3.98 0.75 1 66 6 -0.9
550 4.05 0.84 0.e 607 651
64o 40.9, -0.6 906 6366 1.0 -2.0 31 61 -1.2?ou 3.8, 09D -3.5 580 591•:
750 3*66 1. 18 -5.0 5761 5
Soo .39 !:J6 -6.6 S6 55596 "1

10: 3.6-.2 S53 S41 .
$58 2.05934 -g908 544 51 31*5950 2.Ofd 05 -1t.6 5.

1000 1.4,7 163 :113 52 4,oSo 0.78 :.73 4 3 t,1100 0000 1.83 :- ,518 4S? 1

314 CF-L-4



I
TYPE CF 1 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 3.608 GRAMS PROJ. DIA. 4.60 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT, 0,000 GRAMS CHG. WT. 1.50 GRAMS SABOT WT. O.073 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / IDEGe YAW)**2 0.71

RANGE HEIGHT Fl ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)AN EH NILS M/SEC JOULES M/SEC/PCT

0800 88 s9?1 73 -0.08:88 8:88 8:.8 ,
0 0.0: 937 0.0

200 NIS .22 822 1220 -1.5

950 3.35 0.29 11f9 785 IIiL -1.9
300 3.91 0.35 *1.0 74? 1007 -2.3
350 4.44 0.42 10.1 719d -2.6
400 4. 6: -3.0

631 7 6 -3e4
50 S. 0.95 6.5 =96 641 -3.2

-so. 5:70:5 :156-*

0 4.93 :9 41 -4 *

CRAGo •.+ |+ -,+.+ 179 -3.,.
O 30 :514 163 -4.1

1050 06. 2 . -i1:1 29 149 -2.9
1100 4.09 -1.0 365 179-2.8

DRAG RDCR. WT. 0.151 GRAMS PCt. DRAG CHANGE I (DEG. YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)tD(PCT. DRAG)
M M SEC NILS M/SEC JOULES M/SEC/PCT

0 .000 0.00 ?.0 971 73 0.0
08 0.0 9?1 O1701

::89 6s4 959 16s5 -8100o 8.63 o.,o S.9 945 16 a -0.250 0., oSe3 931 08 -o.so 1:34 -0.

.• :1| 9:,f ,o0:
4 . 8:6 J:3 Sao 1380 -0.0450 .96 8:' 69 3 2-1,O

6 0 0.85 -: 803 119 -1.6
O79 1 :1:4

9o0 1.64 -4.0

1000 0:11 -6.8 750 28 -2.9
0.30 "194 -1.14 97u

1100 0.0 -8.6
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TYPE CF I CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRANS/Cf;.

PROJ. WT 3.608 GRAMS PROJ. DIA. 4.60 MM IMPULSE 2.1 LBe SEC.

DRAG ROCR. WI. 0.0o0 GRAMS CHG, WT. 3.51 GRAMS SABOT WI. 0.073 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / IDEG. YAWI**2 0.71

RANGE HEIGHT TOF ANG OF FAIL V ENERGY OIV)/O|PGT.;DRAGI
M M SEC MILS N/SEC j3ULES M/SEC/PCT

0 0.00 0.00 5.0 1358 3394 0.0
0100300080 0.0050 0.24 %).04 4.8 1153 -0.4

100 0.41 ).08 4.5 1288 299 -0.7
15u 0.b8 0.1? 4.2 1252 2828 -1.1
20o 0.$8 0.140 3.8 1216 26 9 -1.'.
250 1.06 0.20a 5 *
30U 2 o 8:1 4 I"
5o0 1-.6 8:1 2 9
450 .60 838
600 .18 53 92

"""1.78 09 -0.3 -til -8D 11 8:14 :1: 1?SO ,:78 :t:? OR Is :
0oo 1.6 0.fl -2.5 0 067 -6.o

85o 1.47 83 -3.4 3 984 -6.4
900 1.28 .90 -4.3 61 8860
950 1.05 .98 -5.4 66 79410o5 0.42 .14 -a. 13 -
000g 0.o0 .05 -60 7
1100 0.00 1.22 -96551 54 -8

ORA(. RDCK*. WT. O.ISI GRAMS PCT. DRAG CHANGE / bEG. YAWI**2 2.41

RANGE HEIGHT TOF- ANG OF FALL v ENERGY D(V)4O(PCT. DRAG)
M m SEC MILS M/SEC JOULES F4/SEC/PCT

O 0.00 0.00 3.4 1358 94 0.0
0 0.00 0.00 J:45 t 2?

50 O.16 0.04 1:0
100 0.31 0.07 2.8 331 is

s 044 0.11 1: -:Do 0.*6 aOoI5 -0,5
250 0.67 0:19 A 3 :827

3 0 .076 0.23 1:7 1279
408 0.90 A.

45 0.94 8.31
500 0.9o 0.39
5o o., 0 0.43 .J4:-:1
600 0.99 0.47 -01

ISO 0.64 -0.6 180 0 .094 8:51 76 1.750 0.88 0.60 -t:9

850 0. .68 :11110381
900 0.62 0073 - :5
950 0.49 0.77 -"9 1H -."
1I O 0.35 0.82 -3

It0.00 0:t -:jt 908g
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TYPF CF I CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. W1 59008 GRAMS PROJ. DIA. *o6O MM IMPULSE O.d LB. SEC.

DRAG ROGSR WT 0.000 GRAMS CHG. WT. 0.64 GRAMS SABOT Wr. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE IDEG. YAW)**2 0.71

RAWJGE HEIGHT OF ANGM9sFALL V ENERGY DIVI/DiPCT. DRAG$
M N tkC M/ SEC JOULES M/ SEC/PCT

0.000 0000 o2 700 0.0So 2o.o 8:18 : $42 7'4 -°°'
SO0. 4L.2 US 676 -U. 3150 5.93 8: 17.1 464 547 -0.8

I4•O 7.69 " 39 490 -1.0

04.
o1 J~l 64 -,o

0 4I6
1' :1:

: *0

9 o0 4 0. i.ig 9 4O22 1-.

DRAG RDCR. WT, 0.191 GRAMS PCT. DRAG CHANGE / IDEG. YAW)e*2 2,41

RANGE HEIGHT TIF ANGMVF FALL ENERGY DIVI!/QPET. DRAG)

SM? SF ANC ALL M/~E JOULE S MISE /PCT
'Pei ~~54125 .

t S 0 5 4 .1"8 0( °"°" :*
4. 4d -0.1

438 -0

o. -a.6 -0.7
10. 4 0.

4h I e.00

1:34 -1.,2
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TYPI CF I CALIBER 5.56 MM AVERAGE DENSITY 11,00 GRAMS/CC.
PROJ. WT 5.O68 GRAMS PROJ. DIA. 4.60 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. Wr. 0.000 GRAMS CHG. WTI 1.23 GRAMS SABOT WT, OeO73 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEGe YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY O|V)/01PCT. DRAG)
M M SEC NILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 21.2 752 1459 0.0
O 0.000 002 712 1419 0.0050 1.02 8.o0? p3  7 5aIOU I.Y9 0.149* 6 9 41:8:9

150 2.91 0.21 8.2 672 tt49 -0.8
20U 3.*78 0.29 17.1 645 1059 -1.1
?0 4.59 0.37 16.8 618 976 -1.3
31U 5.33 0o. 1.:4 591 89 -3%0 6.01 0o.4 9 S64 81L :.69
40U 6.6 *3 0.63
450 1.12 01:400 0.72 5. 511 :6

5SO 1116 1 50461 38a
600 .06 1,04 2.f 4650 se13 .16 -001 4 4 3:

700 8.0b 1.28 -302 388 -3.
750 7.b2 h.42 -6.7 366 3es -3.4
800 7.40 1. 1.74t 3b -3:j
850 6.78 1 -5.0 2 -2.900 5.93 1.56 -19.7 321 262 -2
9S8 4.85 2.02 -3407 3
too0 3.51 :.18 -30.1 3
1050 1.90 2.35 -35.5 915 -2.1
110o 0.00 2.52 -42.0 282 202 -2.0

DRAG RDOR. We. 0.151 GRAMS PCT. DRAG CHANGE IDEG. YAWIS*2 2.41

RANGE HEIGH: TUF ANG OF FALL V ENERGY D(V)/DEPCT. DRAG)
m m SEC MILS M/SEC JOULES M/SEC/PCT

o 0.00 0.00 11.2 ?52 14 9 0.

0 0.00 0.000 11.2 715 14 90.50 053 0.7 1:3;0-.

100 :02 8:o13 14 3.0.
I50 1.46 0.20 85 74 -0.200 3,5Z 0.2? 7.6 71 36 -04:1
soO6 2, -0.4

1:100 8:141:16,9 ?3-0.4
390 75 8.414e6 70 4

4.00 6,9 .56 6981 :5
450 2.063 e .6 6 :0350o 3.21 0.70 145 61 0:1
550 3a26 0.17 0.4 674 46 -.

60 32 057667 : 0.:
650 3.20 .16700 3.2630 66012
700 1:3? .80 6460 6

00: 0484
9s0 1.63 9 -9.2 963 9-.3
1050 Debt .*56 91: 6 '94::
1100 0.00 1.64 -13.2 600
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TYPE CF I CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CL.

PROJ. WT 5.8Oh GRAMS PROJ. DIA. 4.60 MM IMPULSE 2.! LB. SEC.

DRAG RUCR. WI. 0.000 GRAM CHGo. Wt. 2.96 GKAMS SABOT WI. U.Ui GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IEG. YAW)*S2 0.71

RANGE HEIGHT tOF ANGMOF FALL VEC ENER6Y DV)/DQPCT. DRAG)
M NEC MIL bN/SE JOULES M/ EC/PcT

0 0.00 0.00 6.7 1127 3278 0.0
0 0.00 0.00 6.7 127 3231 0.0

so 0.32 0.04 6.3 1101 3095 -0.3
100 Q6: 0.09 5.9 1076 2943 -0.5

So.14 5o4 1050 2003 -0.8
200 1o15 0 94.9 1024 2667 -1.0
21o 1.38 0.24 4.5 998 2534 -1.3
300 1.59 0.29 3.9 97, 2403 -1.6
350 .77 0:J 1:4 946 2275 -1.8
498 :93 0 919 21so :-2.4 M:• 0.45 2. 89) f92:5000 1., 86 9 1 -2.6
50I 0.56 009 840 1791 -299
50 :J4 o.,9 -. 6.0 781 5;7 N

00 0.75 -1.! 761 142 -3.7
7 0 2.11 0*82 -2.4 734 1170 -4.0
8a0 98 0.89 -3.3 707 t2 -4.3a o 79 0.96 :1460 ;a -4.5910 .56 .03 5•: 6 4 a?8 -4.8

10D o8o 0:91 lo79 8060 1 -,.7
101 0 50 -9.5 53 a6-o
11001 546 759 -509

DRAG RDCR. WT. 0.151 GRAMS PCI. DRAG CHANGE /(DEG* YAW)0*2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/O(PCT. DRAG)
M M SEC MILS M/SEC JOULbS M/SE(./PCT

0 0.00 0.00 4.8 1127 3278 0.0
0 0.00 0.00 4.8 1127 323L 0.0:2 0.04 4.4 11 3 I -01

0043 0.09 4.029 -0.2
150 0.62 0.13 3.6 1601 3078 -0.3
200 0.79 0.18 3.2 1092 3028 -0.3

s 0.93 0.3 il 1979:01.0 o:7 h:l I ~93U -0.s-'
0 ., o.03 1.9 1066 282 -0.6

45 -0:1.:314 1057 234:.
4o :41 0.19 77 .

q. 4 :6 -0.9 1015 2604
- 1.4 1006 42560

-r80.11 -1.9 998 291b -1.3
800 00.76 -2.4 990 247,! -1.3

a. 100 0081 -2o9 981 2429 -1.4
90 085 0.86 -3.4 973 2387 -1.5

0..

90 0.68 0.91 -3.9 964 2345 -1.6
4.5 956 2304 -1.7

20 -5.0 948 2263 -1.7
R00 :0 -5.6 940 2223 -1.8
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IJ

TYPE CF I CALIBER 5.56 MM AVERAGE DENSITY 16.7O GRAMS/CC.

PROJ. WT 7.726 GRAAS PROJ. DIA. 4.60 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 0.44 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE ( (DEC. YAW1)*2 0.71

RANGE. HEIGHT OF ANG OF FALL , E NErGY 0(V)/ PCTi hCAG1
M M IEC 41LS5 M/5EC JOU E NSC C

0 0.00 0.00 56.9 385 56o 0.0
0 0.00 0.00 56.9 00

0 2.71. 0.13 53.5 063 -0.1
100 5.25 0.27 49.8 359 490 -0.3
LSO 7.60 0.41 45.7 347 464 -0.3
200 9.74 0.56 41.5 37 439 -0.3
250 11.67 0.11 37.0 329 418 -0.4

? 13.3? 0.86 3f1 p990
1 4.83 1.02 21:1 3 34 s0 8:'

400 16.05 :is 22 307 64 -86
450 700 1.34 1 300 48 -0.
500 l1.b9 I.L 10.0 294 34
550 18.08 :69 5.1 s8:600 19.19 s.86 -L.1 82 1 0600 1`98s 1.04 -7.5 76 295-0

700 17.46 2.22 -14.2 271 263 -0.,,o ,i.ao 2.7 -28.3~ z 6 o
750 16.60 2.41 -21.1 1 71 -0.800 15.39 :63 168 -0.
850 13.82 -35.9 255 2 -0.9
900 It.8? 2.,99 -43.7 250 -0.9
9oo0 9.53 3. -5o. 43

loso 3.61 3.61 -69.136 Ifs
1100 0.00 3.83 -78.2 231 20? -1.0

DRAG RDCR. WT. 0.15L GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V) D0PCT. DRAG)
M M SEC MILS M/SEC JOULES H/SEC/PCT

0 0.00 0.00 41.6 388 58 0.0
0 0.00 0.00 41.6 388 582 0.0

50 1.96 0.13 38.2 385 571 0.0
100 3.75 0.26 34.8 381 561 -0.1
150 5.37 0.19 31.4 378 550 -0.1
200 6o.3 0.52 27.8 375 540 -0.1
250 8.11 0.66 24.2 371 5I 0 2300 9.21 0.79 20.6 61.
I50 10.13 0.93 16.9 365 -0.12400 10.86 1.07 13.1 362 502 -0
4500 L 

4914500 1.7-f H4~ 533 4550 19.94 1.49 1.3 352 475 -0.3
600 11.90 1.63 -2.8 349 466 -0.4
650 I1.b6 1.78 -6.9 346 418 -0.4

00 tt1.23 1.92 -1.1 344 4 1 -0.4
750 1o.59 2.07 -15.3 341 44J -o.4
800 9.73 2.21 -19.7 338 436 -0.4
850 8.67 J.36 -24.1 336 419 -0.4
9o0 7.38 .5 -8.2 333 4 -0.5
950 5.87 2.66 -33.o 331 416 -0

1000 49.4 2.81 -31.6 3J9 -0.;1050 2,L9 297 :42. 3 6 4 4 -0.510O5 O.2O 1:12 -4f:1 320 387 -0.6
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TYPE CF I CALIBER e.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 7.?26 GRAMS PROJ. DIA. 4.60 MM IMPULSE 1.2 LB. SEC.
DRAG RODCR. T. 0.000 GRAMS CHO* WT. 0.95 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (PEG. YAW•)02 0.71

RAFGE HEIGHT ANG OF FALL I ENERGY OIV1/0 PCT. DRAG,
R MILS MG EC JOULE M/SEC/PCT

0 0.00 0,00 33.6 S38 1129 0.0
.00 33.6 pe ills 0.00
0.299 N 503 IsaO0029 27.8 486 9L3 -0.5200 5.86 0.40 25.7 469 850 -0.7

250 7.06 0.51 23.3 453 791 -0.8
3.14 .6t2 20.8 q36 735 -1.093 §104 18.1 41O 682

4 986 51? 389 -1.6
450 10.5 0.98 fo 8 ao:0o500 1.09 1 005 375 542 .5

6 -3:4 331 442 -1.5

J3 1:6 7, 330 42
a 10 00 -N 30 383 -1.2

p.32 -28.1 301 351
9 6o.2? 2.49 -33.7 295 336 -1.2

10 4*48 .66 -39.6 289 322 -1
I0 .3 84 -45.1 83 310N

0100 00 .102 -52.0 177 297 -1.3

DRAG RDCR. WT. 0.151 GRAMS PC,. DRAG CHANGE / (DEC. YAW,**2 2.41

RANGE HEIGHT TOP ANG OF FALL V ENERGY O(V)/DiPCTo DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PC1

8 80 088 80 538 9 0.0o 8*-00 0.00 1 58 lie .
so 1.00 0.09 f9.5 534 1101 0.0

100 1.91 0.19 17.7 530 1084 -0.1IS 27 02 59516 [067 00
00 3.12 0.38 14.1 518 0 0 -.

4.°, 0.57 10,4 50 08 0-02
4.5 6o 5.7 986 -0

418 .9 1 .81 -3.6 48 10-..10 .. 6 503 971 -0.55 .9 0.97 •2.6 499 956 -0.4
5 0 6.05 .07 0.6 495 940 -0.4

6.01 .17 -1.5 491 925 -0.55 91 2.7 -3.6 488 910 -005
0 5.68 .37 -5.1 484 896 -0.5

750 5.3 1.48 -7.8 480 88 -0.6
00 4.2 .58 -10.0 476 867 -. 6

4:1 47j 9 83 :0:6
9? j90 -16.8 465 82b -0.7

461 -0.7
2010 4;8 is090 . 0144 785 -0,8
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I

TYPE CF I CALIBER S.S6 MM AVERAGE DENSITY 16o70 GRAMSICC. JJ
PROJ. wT 7IS26 GRAMS PROJ. DIA. 4.60 MM IMPULSE 2.1 LB. SEC.

DRAG RDLR. WT. 0.000 GRAMS CHG. WT. 2.35 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY DiVI/DIPCT. DRAG)
m M SEC MILS M/SEC JOULES M/ EC/PCT

0 0o00 0.00 11.3 843 2771 0.0
u 0.00 0.00 |113 843 2745 040

so 0.54 0.06 10.6 826 2633 -0.2
100 1.04 0.12 9°8 B08 2523 -0.4
ISO . .18' 9.L 7791 • 4J4 -0

250 e3? 8.11 :S 4 -009
300 2.1. 1.348 6-. 718 25 -3:8 1i
380 070 -392

0.18 1:2t -10.8 409 100096

•5o 3s66 0.,4 1:3 65 ti :.1:8
600 3-9 49 82 601 6332
650 3.67 0RA0 -P.2 6R4 C4G (1 D

153 3943 7 -44 9 0 .0I00 3.20 MIS -5.P 561 IN1f:8855o 2*89 25 -?02 544 142 -3.o
150 2.00 1834 -6.3 526 1070 -3.295u 2003 1.44 -1008 509 1o000:
300 1.454 -02.8 49.0 914
100 01.18 164 -7499 47 1 -3.6
1100 0.00 75 -11.2 745 4ll -3.0

DRAG ROCR, WT. 0,151 GRAMS PCT° DRAG CHANGE (iDECO YAW)**2 2.4

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/O(PCT* DRAG)
m M SEC MILS M/SEC JOULES M/SEC/P(.T

0 0.00 0.O0 8.4 843 2?7L 0.0
0 0.00 0.00 8.4 843 2745 000so o.39 0 06 T:7 838 MI. -o.

LOO 0.715 0.12 0 83 2678 -0:1
L50 1008 00 18 6*3 828 2644 -002200 1.,, 0.24 SOS ,2 21 :0.2oo 1.62 Oo., 4.#oa *300 lead, 0.36 4.5 Allo4 -0~350 2.02 0.42 3.3 Sol 1511-0

402*T e928 o41 -0,4
4SU .2e2 0.55 1.7 798 2450 -064

500 W.,4 0., -o. 009 793 41 ,
650 2.o1 o.80 -3.S 77e •A6 :
750 2o09 0.93 -3,2 768 660 -0886O0 1092 .00 -4-0 763 1236 -0.

900 L.45 13L -5 08 7434 14 :8 .950 1.i*1:6 -6.6 749 0
1050 0.43 .33 -805 739 20921100 0000 1.40 -9.4 734 2064 :1:1
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I
TYPE CF L CALIBER 6.10 MM AVFRAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.164 GRAMS PROJ. DIA. 5.37 MM IMPULSE 0.8 LB. SEC.

DRAG RDCA, WT. 0.000 GRAMS CHG, WT, 0.58 GRAMS SABOT WT. 0.116 GPAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/0(PCF. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 58.4 487 684 0.0

50 2.81 O.11 56.1 456 600 -0.3
100 5.51 0.22 53.6 427 524 -0.6
150 8.07 0.34 50.6 398 456 -0.8191 8 6433 4 :1:1
So 6.S3 4.91 34.2 316 2 9 :90

698 1.71 3:7. 6L 9

750 21.2## .39 234 i5b -I.,
8RA 18CR 9 .:W1 -0..3 2G6 14C -IE4
8, 7 26 .4 -40.5 /SE O3E -I.4

9 i 10 487164 110.0
950 1232 01:30 -8 6322011 -0.1

5780 . -75.8 194 620 -1.5
100 4.86 9.S 83 -089.4 40 602 -Los1100 0000 4.10 -104.0 182 g!) -105

DRAG RDCR. WT. 0.24L GRAMS PC[. DRAG CHANGE (DIEGo YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS m/SEC JOULES M/SEC/PCT

0 0.00 0.00 291. 437 697 0.0
S 0.0 0.00 .L 467 69 -0.4

so 0.3 o.8o P,. 480 663 -0.5
100 .65 434.1 43 644 -o.•
I0 891 7.2 46 -240
200 4s86 o.4 20.7 460 605 -:0.
250 8.75 0.53 1,.8 454 48? -o.3

600 1:8.77 1.35-.3 406 469 -0.8

3 0 sobHo 440 591, -005
400 8064 0.7 -4.2 433 534 -0.5438 t:J t 7.4' 4j? 5L -0.6

59 :91407 4 0 5L-0.6
550 8075 1.23 I.8 414 485 -0,7
600 8o77 1.35 -102 401 469 -0.8
650 8.64 .47 -4e2 401 454 -008
7RO 8.36 t.60 -7.4 395 439 -0.9

0 .92 .72 -10.7 388 4J4 -0.9
8.5 7,32 382 40L.o

Sao o6L 2.2 -21.1 370 383
950 4.49 2.26 -24.8 4

t069 -32.6 352 345 -1.2
1100 0.00 2.68 -36.7 347 334 -1.2
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II

TYPE CF I CALIBER 6.50 "M AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.764 GRAMS PROJ. DIA. 5.37 MM IMPULSE 1.2 LB. SEC.
DRAG ROCR. WT* 0.000 GRAMS CHG. WT. 1.14 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / I0EG. YAW1002 O.7T

RANGE HEIGHT OF ANGM?F FALL N/SECj 0tVIADIETCVRAG)

0 0900 0.00 32e7 678 1351 0.0u 0.00 0.00 32.7 678 1325 0.0
so 1.68 U.08 31.5 646 202 -0.3

too 3.09 0.16 30.3 613 1085 -0.6
L50 4.55 0.24 28.9 581 973 -1.0

5.93 0.33 7.3 .3
300 .2 o.3 908 :1.6
300 8.44 0o. :5 48S 679 1.9350 9e54 0.63 o3 455 59 31
450 t .37 0.86 15. 39 414
500 12.0? 0.99 0.e3 370 3 4

650 12.58 1413 -0:4 34604
650 .1930! A 316 He .2J
?0o 1 .82 1.60 -6.0 304 266 -108
750 12.40 1.77 -11.6 292 46 -106
800 11.68 1.94 :7721:0

F850 10.66 *.3 271 1.8 a900 9.30 2.31 -31.3 261 197 -1.8
950 7.59 2.51 -38.9 1:3
1000 5.48 2.71 -4701 si01 1
105U 2.91 2.92 -55.b 234 158 -19
1100 0.00 3.14 -65.3 226 147 :-:9

DRAG RDCRe WT. 0,24e1 GRAMS PCT. DRAG CHANGE /(DEG. YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
m N SEC MILS N/SEC JOULES N/SEC/PCT

0 0.00 0.00 14.5 678 135L 0.0
0 0.600 0.05 68 13 5 0.0
50.7 6. 670 -0.
o ?1 661 P-0.0

250 2.86 0.38 8.183I50 1.88 0.23 1.51 653 -0.200 2.40 0.30 9.9 645 it83
300 3.25 046 -0.69413 ::
350 3o.>9 0.54 6.62 ill 1ý0
400 3.86 062 4.8 6 4-0.
45U 4.07 0.70 3.5 1 045 -4
500 4.o2 o.79 2.l 597 1017 -0.8
5SO 4.28 0.87 0. 590 989 -0.9
600 4.29 0.96 -0 582 962 -0.9
650 4.22 1.02 574 936
700 4.07 1 :'3 -3.8 566 H 1
150 3.85 :.2 5.4 559 a
800 3.55 1.31 -. 0 551 860
asu 3.18 .:40 -8.7 4 3
900 2.12 149 -104
950 2.17 .59 -12.1 9 9 -11000 1.54 .6 -13.9 S•Z 766
1050 0.81 1.78 -Sob S14 744 - .5
1100 0.00 1.88 -17.7 507 722 -l.6
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TYPE CF I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5.764 GRAMS PROJ. DIA, 5.37 MM IMPULSE 2.1 LB. SEC.
DRAG RDCRo Wie 0.000 GRAMS CHG. WT. 2.76 GRAMS SABOT WT. U.116 GRAMS
TWIST RATE NA pCr. DRAG CHANGE / IDEG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENFRGY D(VI/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 8.00 10.0 1034 3143 0.0
0 0.00 .00 10.0 1034 3081 c.o

50 0.4d 0.05 9.6 1003 2699 -U.3
100 0.94 0.1O 9.0 972 e720 -0.6
150 1.37 0.15 8.! 940 2546 -0.9
200 1.73 0.21 7.9 908 2378 -1.3
250 2.15 0.26 7.3 8?7 2215 -L.6
300 2.49 0.32 6.6 845 205t -1.9

5 41 198 -2s6
4 4 50 -202

S00 3:5 ~ 0.58 30. 40-3.2

550 64 0.65 2.3 685 1351 -3.5
28 3.7'6 :8.1 65ffi 9 :

700 117 §. 8 -1.4 58 996-410163 9? -30 556 890 -4,8
3 .45 1.706 -4.7 524 790 -3850 MeL 1.16 -696 492 698 -S.4

900 281 :.27 -806 461 614 -5.6

t•o0 o,9o 1:6 -IN: 3o 46 -5.9

DRAG RDCR. Wi. 0.241 GRAMS PCT. DRAG CHANGE IDEG. YAWI*S2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENFRGY 0IV)/D(PCT. DRAGI
M M SEC MILS M/SEC JOULES M/SFC/P(.T

0 0.00 0.00 5.9 L034 3143 0.0
0 0.00 0.00 5.9 j034 3081 0.00g: 5.5 IoJ4 3oJ9 :

11 .1 .1 sS10 289, -o.3
00 0.98 0.:(0 4.0 993 1831 0.

H.O 116 0.5 983 778 -0.5300 2 973 0•0 -o.6350 1.45 0:35 964 66d -0.7

456 N9 954 f606 -U.8
1.4 :t944 No5( -0.9

934 R 5°-1.0550 07 .56 0.2 9f4 541::
650 L.69 0.:6 -1.0 905 2336 --.2
700 1:63 8:13 :1:6 895 220 -1.3
750 1.64 :j 3 885 234 4Soo 142 0*84 -2s,9 876 2184 -105S85O 1.27 0090 -3.6 866 2135 -1*6
9 0 8.6 0-4*9 847 2039

05 0.63 -6s4 828 1947 :J:D
l L100 9 -701 819 1902
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TYPE CF I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 8.129 GRAMS PROJ. DIA. 5.37 MM IMPULSE 0.8 LB. SEC.

ORAG RLCR. WT. 0.000 GRAMS CHG. WT. 0.91 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCTo DRAG CHANGE / (DEG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/ULPCT DRAG)
m M SEC MILS M/SEC JOULES M/SEC/kCT

0 O.O0 0.00 67.2 371 561 0.0
0 0.00 0.00 67., 371 559 0.0

50 3.21 L.4 63*. 353 506 -0.2
100 6.2 58.29 .2 319 4
150 9.01 01,43 54.7 3 9 4 9 0:1
20o 1. 59 04.e 39 4.9 -0.,
300 15.99 0.91 39.5
350 717.9 2-0.6
40U t9031 :5 215 31945U 20.52 1.43 21.4 2 7 3 2

500 21.41 t.62 14.7 NO -
550 21.96 so.803
60U 22.L6 S.00 0: 256 21 -0.8
650 21.99 .419 -7.! 250 254 -0.9
700 21.43 2.40 -ISO7 243 41 -0.9

444 237 29 -009
800 19.04 1:23.1 231 27:.
750 20.45 °0 -4•i•-:

850 17.16 3.04 -43. ,6
900 14.81 3.26 -53.2

950 11.9'. 3e4q -63.8 J14 1;6
,ooo 8., 54, 3-1 7.0 09; 7[
1100 0.00 4.22 -99.2 198 160 -1.2

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DIG. YAW)**2 2.41

RANJGE HEIGHT TOF ANG OF FALL V ENERGY 0IV(/D(PCT* ORAG)
m m SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 47.0 371 567 0.0
u 0.00 0.00 47.0 371 559 0.0

50 2.22 0.11, 43.3 36 546 0.0
100 4,25 0.27 39.6 63 533 -0.1
50 6.10 0.41 35.7 358 520 -0.1

250 9.22 o.06 178 150 496 0.2300 1O.48 0.84 3.6 4 84 -0.
350 11.54 098 9 4  43 474 -0.
400 12.39 1.13 15.2 340 464 -00
45u 13.03 1.28 10.8 336 454
500 13.45 1.43 6.3 333 414 -0 3
55U 13.65 1.58 1.8 J30 435 -0.4
600 13.63 ?.73 -. 327 426 -0.4
650 13.38 1.88 -7.96 324 418 -0.4

4321 40Y -0.47o0 2. 16 .o2 -1., 31g 401 :o.4
BOO 1|,20 .1.3S 3 9 5-."

050 9.98 ,.51 - e4 312 0
900 8.51 2.68 -1o6 309 395
950 6.78 2.84 -3 306 369 -0.6

1000 4.80 3.00 -43.3 303 -0.6
1050 2.54 7 -48.9 294 342 -0.7
11O0 0.00 -54.8 286 323 -0.8

326 CF-1-16

.t



TYPE CF I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAPSi/CC.
PROJ. WT 8.129 GRAMS PROJ. DIA. S.3? MM IMPULSE 1.2 L-3. SEC.

DRAG RDCRe WTe 0,000 GRAMS CMG, WTa 0.91 GRAMS SABOT WTo 0.I16 GRAMS
TWIST RATE NA PCTe DRAG CHANGE (DOEG* YAWI**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)

M M SEC NILS M/SEC JOULES M/SEC/PCT

0.00 00 42.2 S51 1093 0.0
0.000 .:00 4.2.2 51 1078 0.0

so 03 010 40. 93 981 -0.2
100 .095 020 3N. 471 901 -0.4
150 5.77 0.31 35.8 449 820 -0.6

fT46 0.43 428 745
0 0.55 1408 676

308 0.44 0.67 27.1 388 6J2 ,
35 10.8 369 5 3

"- 9o. a 51 .
450 .6 09 5:.6 63 -1.14so~ t::3o, 31Ss~ ,, •:,

2 01)i 11SO 1444893 M-:4* lou700 4.40 -9.9 292 347 -L.2

2.0666 2:• -15.9 284 326
158 2.93 2.4 121.3 77 312

850 I68 :4f 70 296
900 .09 -3690 263 281
980 15 2.88 -43.5 267 -1.3logo 1:83 3:008 5 12 s54:.

10S0 3.12 3.20 -5:4 244' 241 -1.4
1100 0.00 3.41 -68.1 237 229 -L.4

DRAG ROCR. WT. 0.241 GRAMS PCr. DRAG CHANGE / IDEG. YAW)*,2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/D(PCT. DRAG)
M M SEC MILS M/SEC JOULLS N/SEC/PCT

0 0.00 0.00 24.1 515 1093 0.0
0 0.00 0.00 24.1 515 107I 0.0so 1:13 8::1 28:| 160 1856 o0:
190 8~ 2~e .5 5 131o 0., If. 30 1* Soj -0o.,

0.0 '.93834061 844 -0.5

6e99 -1.5 456 836 -0.6
0 6e86 .35 -3.9 1 -0.6

6.6L .46 -6.4 44'1 -0.7
7.0 6. .44 7682 -0.7
800 HIS5 .69 --19437407
1 5:13 .80 -:4.1 433 741 -0.

.92 6.8 428 730 -00.
10 14:0 -19.6 6? -1.9

-35.3 413 682 -1.0
0.00 .39 -28.2 666 -0.9

327 CF-1-17
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TYPE CF I CALIBER 6.50 MM AVERAGE DENSITY L.O00 GRAMS/CC.

PROJ. or 8.129 GRAMS PROJ. ORA. 5.31 MM IMPULSE 2.1 I.B SEC.

DRAG RUCRo WT. 0.000 GRAMS CHG. WT. 2.28 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAWI**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)lI PCT. ORAG)
m M SEC MIILS M/SEC JOULES M/ EC/PCT

so 0.72 oeo6 14o2 ?as z506 :0D10: l.4 g o.L 1.3.4 762 1:63
ISO 2.-3 0.0. ?4. 2,223 o.
200 2*6) 0.26 1?it 208 -0.9
250 3110 0.33 0.6 694 1958 -L.1
300 3.b' 0.41 1.5 671 .832 -1.4
350 4.911 0.48 as.I 649 1747
450 4.81 0:14 5:147

500 5.07 03 4.4 130613
550 5.25 0.82 2.:5 02:
600 g:35 96 - 2.8 ?
650 5.36 :a00 -0.7 2I [6
700 5.29 -2.7 489 973
750 5.11 1:2 -4.9 468 889
800 4.82 1.32 -7.3 44.09-l4a50 4.40 |43 -9*9 425 5l

900 3e81 155 -12.8 405 666
950 3.16 1.68 -16.0 385 6031000 J:29 -:.+ :19:, it S46
O1100 0.00 2.10 -27.7 337 461 -3.3

DRAG ROCR. WT. U.241 GRAMS PCI. DRAG CHANGE I OEG. YAWI**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY DOV)/ • T• ORAGI

m M SEC MILS m/SEC JOULES M~IC~~

0 .000 0.00 9.4 808 261 0.0

0 0.00 0.00 9.4 808 469 0.0
so o.44 0.06 8.7 802 00,
0oo 0.85 0.12 1.9 795 6 -0.

ISO 1.21 0.1 7.1 789 NO2 -0.
z00 I.5) 0.2s 6.3 782 452 -0.
250 1.84 0.32 505 776 2440 -0.3
300 2.09 0.38 4.6 770 2 99 -u.4
3 2.06 0.5 3.a -0.5

350 2e40 0.45 3. ;91 a~ -0.52.59 0.5 75I -0.6
500 2*67 0.64 39
550 1.7 0.7 .0 00
600 .70 ;
650 2.65 " 81 -1.6 726 4 -0.0
700 2.55 0o.9 -2.6

?so 2.40 i: -1 -1
900 1068 1.20 -676 696 943
950 1.34 -?.6 690 904O 01lOO 0.94 -8.7 684 1874
1050 0.50 1: 4 -9.8 6?8 140
1100 0.00 4 -10*9 672 1063

328 CF-I-18



TYPE CF I CALIBER 6.SU NM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT l2,34| GRAMS PROJ. OIA. 5.37 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. 0,000 GRAMS CHG. WT. 0.28 GRAMS SABOT WTo 0.116 GRAMS

TWIST RATE NA PCT, DRAG CHANCE / (DEG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/0(PET,.ORAG)
M M SEC MILS M/SEC JOULES M/SE~/PC?

8:00 0.00 41 0.0

887 0: 00

:g .643 68.? -0.2
0 19.61 0.96 60e7 249 382 -0.2I 22 e40 1.17 525245 369
8 tt -0.3

o oo o ... I°
~ .8~ ~ 2 -oe4

68 ,2 6: -S-:i

0u 19. j.4-s

S:00 96
110:

050 0.0 00 826 6 .0.
I .+

I4 200 -0.7

DRAI lull~ O21GAM CeORGCAG II E~ Yii *2 2~
325 9 CF. 44l



I

TYPF CF I CALIBER 6.50 MM AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. WT lo341 GRAMS PROJ. DIA. 5.37 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WI. 0.000 GRAMS CHGO WI. 0.61 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. VAW)**2 0.71

RANGE HEIGHT Top ANG OF FALL V ENERGY O(V)/0|PjT, DRAG)

m M SEC MILS M/SEC JOULES M SE C/CT

0 0.00 0.00 510. 369 348 0.00
0 0.00 0.00 57.6 369 *40 0.0

S o.1o 0:.4 H97 66 :0
100 5.28 0.3o ao 5o.0
I5O 7.62 0.43 45.,4 338 70 -0.2

0 974 04. 331 671-0.3
.4 •0 3 650 -0.3

N~O .1046 10.1 295
17.81 4.3

610 270 48 -0.6

750 16.2 :143 ?0 43 0.

So0 Lje00 03?6 4150.

,goo 11:4 o 8
o 15: :Do00 -4289 40 :

1100 3*49 3.60 -6.8 4 4
8LO 0 .00 5 3 *8 753 •235 -

DRAG RDrR, WT. o.24L GRAMS PCT. DRAG CHANGE (IDEG% YAW)**2 2.41

RANLI: HEIGHT TOF ANG OF FALL V ENERGY D(V)I/QPCT. DRAG)
m H SEC M1L'ý K/SEC JOULES M/ E/PCIT

45 0.00 0.00 4.0 369 84e 0.0

00 0.0 4S.0 ~ 69 840 0-
to80 i+03 6 0.0

2•00 ?4ý6 Mi 2 3

250 8.73 0.69 2b.9 355 "
9.91 a8 33

400 100 346 .88:

S1 61 345O0 L2;6 1-5, 34 ,-0:

6f 0.1

6~0 6 3~?00 .60 
-0.

Sooo I.3o i:11 61~ l•:
1L00 24.2 :42 6007
950 6.23 0.0 6 1
10504. 0 904 -~ 40.0 :8 .4

1100 0.00 1.23 -49.e9 4311 i0

330 CF-1-20
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TYPE CF I CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CL.

PROJ. WT 12.341 GRAMS PROJ. OIA. 5.37 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR* MT. 0000 GRAMS CHG. WT. 1.77 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE (DEG. YAW)**2 0.11I

RANGE HEIGHT TOF ANG OF FALL V ENFRGY DIV)/O(PCY. DRAG)
M MN EC MILS MN$EC JOULES M/SEC/PCT

0 0.00 0.00 26.3 Sao 2095 0.0
0.00 0.00 26.3 580 2076 0.0

A01t500 24.7 565 1969 -0.2108 1:43 o.OLS 13o 550 16S -0.3

1O 3.52 .27 21.4 535 764 -U.4
58U 4.53 0.16 19.6 b20 667 -0.6
SO 5.45 0.46 L7?0 505 L574 -0.7

300 6.28 0.56 15.7 490 1484 -0.9
:0 08118 8. -1.048 o.. 0ee8 44 36~

So0 0049 So 6.3 434 Rq1.

900 6.o0 . A• -.
950 .6 2 -36.0 331 -L,

|.o -1.1 5I::
71O 1-6 401 5 a604110

DRAG ROCR. MT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)e*2 2.41

RANGe HEIGHT T0F ANG QF FALLI /V~c ENERGY D(V)/OIPCY. DRAGI
N M SEC HISM~C JOULE5 N/SEC/PLY

0 000 0.00 17.9 580 0.0
0 0.00 0.00 17.9 80 9090

0918 I. 6 4 00 -.aS

L63.3 569 1~-0.l900 92 00 11.8 566 791 -0.1

0.44 ,06594 -0.6

129 5 a.:

9.04:08 20 -6.6 3356 1 -0.4

flO 14.9 :7 -31*: so5 170t 8.7 26. -25
0 Soo 1:36 -6. 5211 601 -0.5

I4 -8.4 524 1681 -0.5

40.3 32 -0 1 62! 092 ,.,* 0:3 iIOB $66 971, -061o,..

290 IF-o-21
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TYPE CF I CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. wT 9.282 GRAMS PROJ. DIA. 6.30 MM IMPULSE 0.8 LB. SEC.

DRAG ROCR. WT. 0.OO0 GRAMS CHG. WT. 0.34 GRAMS SABOT WT. O.1$? GRAMS
TWIST RATE NA PCT. DRAG CHANGE. I DEG. YAW)I*2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/O(PET; DRAG)
M J SEC MILS M/EC OULES M/SE /PCT

0 0.00 0.00 85., 334 5US 0.0
u 0.00 0.00 85.3 334 518 0.0

50 4.09 0.15 0., 321 480
100 7.93 0.31 75.7 310 446 3D.
1su LI.52 0.48 70.3 300 416 -0.3
200 t4.84 0.65 64.5 290 390 -0.4
250 L7.*i6 0.U2 58s4 ad -6300 20.57 00 b.ea4 :8:55
400 24.90
450 26.6 0 5 4

400 26.3D 1:60 27.861 1794 I0 23-0

700 28*21 he8 -1808 1IIZO8-.6
21 21 089 Ja5 194-.

a3.17:3 9 13
a2.90 :3:6 9

900 9e84 3.69 -69.5 18161 .
9S0 16.06 3.96 -84.4 1 152

ILO 0O.00 4.B4 - 34.7 L65 126 -e

DRAG ROCRD. W. 0*389 GRAMS PC!. DRAG CHANGE / IDEG. YAW)**2 2.41

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 5t.9 334 52ad OO

0 000 0:1 58.9 114 ji
10.34 8.8 49eS48 -0.

150 1.67 0.46 45.0 3i3 480 -0.

&? 5.66 I*9

550 .34 0~ 9s

6 0 i:o0 .0 1:8 .
.84•

4:31e'6 1:41 -2: -8:

1100 U.00 . 4 -

332 CF-1-22



I
TYPE CF I CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WI 9,282 GRAMS PROJ. DIA. 6.30 MM IMPULSE 1.2 L8. SEC.

DRAG ROCR. WT. 0.000 GRAMS ChGo Wl. 0.82 GRAMS SABOT WT. 0.187 GRAMS

TWIST RATE NA PCI. DRAG CHANGE I (OEG. YAW)1*2 0.71

RANGE HEIGHT OF ANG OF FALL V ENERGI O(VI/DIPCI DRAGS
M N SEC MILS M/SEC JOULES M/SEC/ CT

0 0.00 0.00 56.6 460 1002 0.0
o0 000 0.00 56.6 46u 982 0.0

° 4.876• : 6 -0.3
0 13409 7?d -0.5

IS -5 06 48.1, 386 690 -0.7
o00 10.03 .:4 44,5 363 611 -0.9
i50 12.12 .63 40.5 344 549 -0.9
300 14.00 .78 ~ *1330

o66 .94 IN331.31 I
Do. 610? 41*d -0.9

46 24 9" -0.9
5o00 .00 24. 9 8 363 -1.0
SS0 19.710 1.61 8e60

0 :1 o*o5 1:37 :1° o
9 :81 J-:58.

0116 :,, 115-.

00 2s. 24 193 -1.4
"1100 0.00 3e97 -932 198 161 -1.4

DRAG RDCR. WI. 0.389 GRAMS PCI. DRAG CHANGE / DEC. YAWI*02 2.41

RANGE HEIGHT TOF ANG OF PALL MVE SNER6Y U(V)/OIPCT, DRAG)
H M IEC MILS /SE JOULES M/SEC/PCI

0 OQ 31.? 460 1020.0
:0 03 0 1981 0.00

449 9 -. ::
0 04 9 6 -0.

:~j '1
8 a 6 40

0 :4

-0.

1 :1111 1 1 !!
333 C60 1:8C- 1-23
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I

TYPE CF I CALIBER 7162 MM AVERAGE DENSITY 7.80 GRAMS/CC,

PROJ. WT 9o282 GRAMS PROJ. DIAS 6.30 MM IMPULSE 2.1 Lb. SECe

ORAG ROCR T., 09000 GRAMS CHG., NT 2.10 GRAMS SABOT WTe 0.167 GRAMS

TWIST RATE NA PCT, DRAG CHANGE I (DEG. YAWI**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(VIIDIPCTo DRAGI
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 24.0 724 2482 0.0
0 0.00 0.00 24.0 724 24 3 0.0

50 1.15 0.07 23.0 697 2292 -0.3S~O 1.0, 64• :?*au• 4.+o 614 ilRO 5121 0.,8 891, 586 .,,5
30 6.08 :.47 161 4O

300 1 18 S1

SH 8.62 ISO go 4 6
550 9 :91 41-83 2:

78 9.21 -8.0 340 535

so *43 a6 : 79900! T? :96 1.4 3 4 410
7000 39 -3.9 3650S50 2.70 :49:5LIOo 06.00 lob46

DRAG RO~ WT, /a8 GRM 21DAGCAG DG*VW*2 24

m m SEC MILS /SFC JOULES MS

18 1:1,1 ye8:1
1I uI :"

.o .12.0 -. :

334 0 9.0

1 :1d, oao 0 ~ 1o o1

!1!a!8 6
.54 05-1-2

101 4 m i m i • •r



TYPE CF I. CALIBER ?.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 13.090 GRAMS PROJ. 01*. 6.30 MM IMPULSE O.u LB. SEC.
DRAG RDCRi WT. 0.000 GRAMS CHO. WT& 0.29 GRAMS SABOT WT. 0*16? GRAMS
TWIST RATE NA PCV. DRAG CHANGE I(DEG* YAWS*02 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/D(PCTo DRAG)
N N IEC MILS N/SEC JOULES M/SEC/PCT

0 0.00 0.000 100.0 259 445 0.0
08 N 0.000 [00.0 259 439 0.0

4.4 0.20 92.4 253 419 -0.1
100 9.09 0.40 84.4 247 400 -0.1
150 13.03 0.60 76. 242 383 -u.2

0019.64 19! :011A

III

308 22.27? 1621 -0.3

550 a .70 4~ -54i0i

11 14:41 3P319--033- :8I4

:4~~g a 3 0

0. 004 -900M 168 GOR

DRAG RDCRA WT 0e389 GRAMS PCT.@ DRAG CHANGE / (EG. YAWI**2 2.41

RANGE HEIGHT TOF ANG OF FALL ENERGY DIVI/ODPCT, ORAG)
N SEC MILS MAEC JOULES MEI T ii

0 0.00 0.00 94d. 259d 445 0.0

~~ 00 9.7 0.0 9. ?39 -0.
so0 4e09 .0 4 27 4 0 -0:8(-

9 ob : 2 4 ~ 0:8
9 0.

-o2 41).=0.

-0.

:so
50

.5: 4 --.

3 ' - 0.

0,6 1.! 16 L4 a0 -I a------

jii :8:4

-a.m

10 4.-a1 .

0. 9 9 66 -0.6 1--5

,4oo .,, lob! 91 11o o. __

,I:335 "F- ,1 o 25



TYPE CF I CALIBER T.62 MM AVERAGE DENSITY 11.00 GRAMS/CC*

PRCJ. WT 13.090 GRAMS PROJ. DIA* 6.30 MM IMPULSE 1.2 LB- SEC*.

DRAG RDCR. WI. 0.000 GRAMS CHGO. WI 0.56 GRAMS SABOT WT. 0.16? GRAMS

TWIST RATE NA PCi. DRAG CHANGE I DEG. YAW1*.2 0.71

RANGE HEIGHT tOF ANGJFSFALL V/1EC ENERGY DO(V)/Q/PCT;DRAG)
MM 1C L JOULES MISEC/PCT

0 0.00 0.00 87 0 0.0
D 0.00 0.09 340 -

50 3.19 0. 62.8
O50 6.51 :19 S8.3 310 714 -0
ISO 8.90 8.45 53o6 3 2 6 7 -0.3
200 LI.43 0.61 48.6 313 643 -o.3
250 L3.69 0.17 42:4 Rb& -0.4
300 11:.6 1:13 379 3 0 -
,380 L7. to.10 32.2 :9:6 0
4 0 18.85 .as J6.2049.0 .9 0.9 469 9

e81 o64 13.3 746
H. 2?29 *6e44

700 43 . 4
650 31111
750 19.62 1:61 -,,., 4

31 ,:.:1 :8.
to's 409 1409"°og '°8 1! :9111311 1LOsO L'3 1083 : :47

1100 0:06 4. 16 -93. 209 281 - 00

DRAG RUC*. WyT. 0.389 GRAMS PCT. DRAG CHANGE I |DEG. YAWI**2 2.41

RANGb HEIGHT TOF ANG OF FALL V ENERGY 0MI/DIPCT, ORAG)
M N SEC MILS M/SEC JOULES 1/SEG/PCT

o 0.00 0.00 50.8 ist 818 0
o 0.00 0.0

so *39 :.2 0.0

SOU 100.362 44 ,*5

gSo 4,5 .65

45L0 9.O

00

500 64 6

a -• •;• •mm w m :iiw 3 .4m

!lo 1. Y 4:.41 :1 19lil1

336



TYPE CF I CALIBER 7o62 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ, WT 13.090 GRAMS PROJ. DIA. 6030 MM IMPULSE 2,1 L8, $ECO

DRAG ROCR* WT. 04000 GRAMS CHG. Wi. 1.69 GRAMS SABOT WiT. 0.187 GRAMS

TWIST RATE NA PCiT DRAG CHANGE I (DEG. YAW)**2 0.71

RANGE HEIGHT ANGMfFsFALL VRGY ) /QV)IP1T' DRAG)
G4 t A6 PL MAEC JOULES M/OEC/PCT

0 0.00 0.00 34.0 551 2015 0.0
.0 000 0.00 4.0 55i. 1967 0.110 I|., o09 ,.2 13 k.9 ,328.6 .19 . .

S.6| 0:2. 28.4 493 2 -0.6
• 00 5.96 0.39 26.3 474 1473 -0.7
250 7.19 0.50 24.0 456 1361 -0.9

100 .5l 43"

450 9o35 * -3.3 301 tI -1:.3

o969 472

CRAG ROCR., WT. 0.389 GRAMS PC;T. CRAG CHANGE / (DEG. YAWi)SS2 2,41

RANGE HIEIGHI' TOP ANG OF FALL V ENERGY D(V)/O|PCT. DRAL;)
N N$SEC MILS N/SEC JOULE S M/SFC/PCT00:800 0:00 *0, 551 2015 0 .0

141! i As? :[Jobs

I I:iii o.
S 6: 4 1j-29 29 -0 7

K 91 4.9 63 4 .
0:0 05 5:1 26 42 .

0~~ 00 t1 -0

43 I~12
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TYPE CF I CALIBER 7.62 NM AVERAGE DENSITY 16.70 GRAMSICC.
PROJ. WT 19.*73 GRAMS PROJ. DIA. 6.30 14M IMPULSE 0.8 LI. SEC. j
DRAG RDCR-. WTT 0000 GRAMS CHO. WT. 0.3S GRAMS SASOT WTI, 0.1? GRAMS
TWIST RATE NA PCT. DRAG CHANGE I I)EG. YAWISS? 0.71

RANGE HEIGHT OF ANG IMSAL /EC 5 E "14 M( lol;tti DIV4q•t;CVRAG)

0 0.00 0.00 100.0 197 1 0.0Q o0.0o 0 0.00 o0. 9
50 4.60 0.26 1,6:8 t94

t00 8.54 0:52 73.4 191 362 -0
150 11.81 .0S 988 351 -0.

19H 4:1 1.6 HL
350 1 69 7-0.

1~~ f (II:8:
6j :13.1 :9 Ii1 Ai9

DRAG RDCR. wiTs 0.3119 GRAMS PC;Te DRAG C;HANGE I DEG* YAW|10*2 2o41

RANGE HEIGHT TOF ANGOF FALLL V ENERGY OiV1/DIPETO RAG)
M M SEC LSM/SEC JOU kS M/ECIC

'I :az+ -.,•,8,I,.,0 00 000 106 .1

70 - 9 .6-0

70 1 300 "9 10 .3

338 CP-1-28
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TYPE CF I CALIBER 7.62 MM AVERAGE DENSITY 16.?0 GRAMS/CC.

PROJ. WT 19.673 GRAMS PROJ. CIA. 6.30 MM IMPULSE 1.2 LB. SEC.

DRAG RUCRO WT. 0.000 GRAMS CHG. WT. 0.43 GRAMS SABOT UT. 0.187 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)*02 0.71

RANGE HEIGHT ANG OF FALL V ENERGY DIVI/DPCT, DRAG)
it NILS M/SEC JOUL S M/SEC/PCTfRN Ht 0.00 10t.0 258 668 0.0

8 0:8 :O. 0 SIB 661 00

3o04 0.60 76.4 46 60 0
0 6e60 0.80 68.1 243 -0.1

SO ?3 1.01 59.4 239 568 -0.2
30 •4 .• '0.0 Z35 551 -0.2

S34 -o.0:8:3
4 -04, 103

"" 4

j:.fl ill
~I i -0i.0.

~:4 4 2

9j ::9 9
00 4407-16 3 ),6

4686- -2

DRAGRQC* W~ 0*89 GAMS PCT DRA CHNGE OE~ YAW**2 2.4



TYPE CF t CALIBER 7,62 MM AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. Wr 19.81J GRAMS PROJ. OIA. 6.30 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR- WT. 0*000 GRAMS CHG. Wl. 1.19 GRAMS SAOT WiT. 0.ol? GRAMS

TWIST RATE NA PCT. DRAG CHANGE I 101G. YAW0**2 O.71

RAPGE HEIGHT T ANG.0sFALL M/jEC IN

0.00 9 1 S?01
o.oo o0:o 50.3 394 0.0

so 2o39 0.23 40 8
t00 4.61 0.26 43e5 11.108 6.66 0.40 39. 36 t1!26-

20 S52 0.54 35.9 35• 20,4

s 0018 0.68 344 -0.4.:I ii! i
1i:t !1;!! :ijI IN i'4.6 :1. 5 6 8

DRAG R•DCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)|**2 2.41

RANGE NEIGH?,t• ~ , ~~

so oo *4iii

11 j I I I +++ Iii 9 " 2goo 13 0

JIB 1 k:3

340 Cp-3-30

06I

1`11 Is 114

DRAGRDCo Ws 0.89 RAM PC* DRG CANC I DI~eYAW*02 2*4

M, EC 5N•j O1-A•,,;CA 1 1



I

CF 2 
2

- - ,o o

K- 5.72

9.72

ALL DIMENSIONS ARE IN CALIBERS
Axial Radius of Gyration - 0.377 Cal. Wetted Area a 23.34 Cal. 2

Transverse Radius of Gyration a 1.97 Cal. Volume U 5.60 Cal. 3

Center of Mass (Nose) w 6.92 Cal. Length 8 9.72 Cal.
Mach C CD CN CPN

No. DO D B 0D0 SpT -1N Ca
(Tracer) T

.4 * .334 .144 3.47 5.62 4.51

.8 ' .322 .122 3.50 5.62 4.55

.9 .353 .119 3.53 5.62 4.59

.95* .419 .118 3.60 5.63 4.64

1.0 .485 .130 3.68 5.63 4.67

1.05 .550 .147 3.88 5.65 4.73
1.1 * .616 .144 3.95 5.70 4.74

1.2 * .616 .141 3.92 5.72 4.78

1.5 .572 .440 .132 .097 .035 3.89 5.69 4.78

2.0 .435 .318 .117 .086 .032 3.77 5.68 4.67

2.S .346 .240 .106 .076 .030 3.75 5.70 4.50

3.0 .284 .188 .096 .068 .028 3.75 5.75 4.39
3.5 .239 .151 .088 .061 .027 3.74 5.78 4.26
4.0 .206 .1J4 .Odl .056 .026 3.74 5.80 4.19

C0  (Mach a 2.5) - 8.12 (1/radian squared)

Estimated data
341 CF-2-1
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TYPE CF 2 CALIBER 5.56 MN AVERAGE DENSITY 1.BO GRAMS/CC.
PROJ. WT 3.578 GRAMS PROJ. DIA. 4.35 MM IMPULSE 0.3 Lb* SEC*

DRAG ROCR. WT. 0.000 GRAMS CHGo. WT. 079 GRAMS SABOT WI. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANSE 1 W00G. YAWI*S2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPET DRAG)A M SEC MILS NA JOULES M4S(I E/C T

0 0.00 0600 33e9 ?J?• 938 0.0
0 0600 0.00 33.99 920 0,00

0 :4 80 26 -0.

too J.3 1~i 30. 641 if;:I
ISO 4.76 0.23 30.4 603 011200 6,22 0.31 9.0 565 S71

jOso :.•o o4t |:

729.3 527 497
30R R .9 09 . 50 G S.4 D90 430

500 10.20 0.09 13.e 361 938 0.
0 00 00 1337 4206

650 13.97 144 00
,o0 0 3.84 ,.61 -1.. 02 6:-9
100 13.:23 01 :0.8fl-4•, -899
B00 3.69

0O '.11 63. 119 -. 8

,o.,,694 --.
950 S32S 0.6 St :41W6o -1.0

500o 63.901 N .3 26 71s
00 , 0.2 -0.6 5 :1

DRAG RC• W,•vT 0.,15 GRAMS PCT. DRAG CHANGE , ,EG. YA,,..2 2e34.
RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV1/OjPCT. DRAG)

M M SE:C MILS M/SEC JOULES M/SEC/;GT

0 0.00 0.00 13.5 717 938 -. 1
60 020 0100 -2. 07 20
70 0 .89 0.09 -3.N 7 7889-

750 3.69 o.14 -5.0 696 568ISO t.76 0.21 10.4 686 839,,:
o00 5 2• 9.e3 676 613 -I,4

850 3.05d 1.35 -6.2 550

350 3 51 0 64.40400 3.bS 0059 4.7 636 ?1? -0.8450 .3. a j 0:67 :4616 691 :00.9Soo 3099 0.75 1 |6:1?.
550 4.07 0.83 0.oo766 650 -1.1"60U 4.08 0.92 -0.6 SO628B1*650 4.02 1000 -2.0 Sol 608 -..
700 3.89 1.09 -3.s ste see -.
750 3.69 is1 -5.0 568 566 -1.4800 3:4 ,:26 -6655 49-
900 45•* -9.950 12-s95 o06 .4 -1I.,6 53 4 4-1.71000 .49 1.*63 1 .4 521 4?7t
1100 0.00 ,.83 -1,.2 1 440
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TYPE CF 2 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 3.578 GRAMS PROJ. DIA. 4.35 MM IMPULSE I.e LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CtHG. MT. 1.50 GRAMS SABOT WT. U.073 GRAMS

TWIST RATE NA PCr. DRAG CHANGE / IDEG. YA%)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M ISEC MILS M/SEC JOULES M/SEC/PCT

0Oe00 0.00 1500 976 L739 0.08:88 0.00 00S0 976 1704 0.0so0 0 O71 8*05 144939 1576 -0*4
8:4 .1 13.8 90l 1451 -608SO 0.16 13.2 864 34 -1.1200 2.71 0.22 12.5 826 221 -1.5

25 ol 02 t7788 IM1 -L.9300 3.86 0*35 L0.9 750 Lo/0 -2.3
3 4.8 0.2 9, 712 9TI-2.744:14 0:41 6t 44 -3.0

0 5 9:9 636 72S -3.45 561 0.65 6.4 598 64? 3f
S0 5.89 0.73 4.9 6 -4.260 6.25H4A8 -4.5

.893 1.3 486 4226.22 1.0 -1.0 451 363 :8

6.12 IS1 -3.7 411 311 -5.1a .27 -608 316 66 -5.18 1:4; 1 1-5.0
1:41 -10.4 3t 829 -900 4o85 5 -14e6 335 201 -4.4950 4.02 .71 -19.3 310 18o -3.8

00 1.62 2.04 -30.2 :21
1100 o:oo 2.21 -264 378 02

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / IDEGo YAW)**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY ODV)/I(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCI

0 000 0.00 976 1739 00
0 0000 .00 To 976 004 0.0

so 5033 0.05 6.4 964 661
0 063 0 59 9S8:SO 0.9L :0.6 Se3 940 IS6-0.4

OU 1.16 sell 4.8 928 1535 -0.5250 1*38 0.26 4o2 916 R494 -0.6
300 .57 0.32 3.6 904 109 -0.7350 1.73 0.38 3.0 892 -0.84 "87.9 0,4043 2.3 86880 130371 -009_.

So eO4B5 10 s? 13O3 -1.2
550 1:01 0:61 0.3 845 1267 -1.3

1:04 0.73 -1.1 8 2 198 -1.5
10 97 0.79 -1.9 sit 1164 -1o6

3so C.- 0.85 -2-7 bo LIM -1.7
00 ?2 -3.4 719 1098 -1.81550 o54 9oq :4.3 1 7 1066 -I.9

900 e32 T.04 -Sol 766 1035 -2.0
950 1005 1. 11 -6*0 755 Loos -2.1

10 e 14 3:8734 946 -2.j1100 0.000 3 -807 723 918 -2.4
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TYPE CF 2 CALIBER 5.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. MT 3.578 GRAMS PROJ. DIA. 4.35 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 3.52 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IEG. YAWIe?2 0.71

RANGk HEIGHT TOF ANG OF FALL V ENE0GY DIVI/D1PET CDRAGI
S14 SEC LS H/SEC JOULE5 M/SE /PCT

o 0.00 0.00 5.1 1363 3391 0.0
0 0.00 0.00 5.1 0. 33, 0.0

50 0.24 0.04 4.8 1 31 -0.4
100 0.4? 0.08 4.5 1291 2983 -0.7
150 0.68 0.11 4.2 1255 28W8 -1.1
200 0.88 0.16 3.v 1219 26 8 -1.4
250 1:0 0.20 3.5 1183 Z52 -1.8

30 3 0.24 3.1 1146

400 0.o .3 9

580 1.69 .43 .4 96 7 -50 1.75 048 6 16 5

600 1:77 _8:3 9110 f-5.:
.60 1.-1 709 84

,,50 1.TL 07 o.47 •:912 H196!.
800 1.64 0.1? -2.5 974 10T1 -6.1
850 1.71 0.73 -3.4 736 968 -6.5900 1.e,9 0.,o -4e3 698
950 le06 0.98 -5.4 66• V91• 3-:1

logo -6.6 2 692 7
108:1 :14 -. 610 -8.0

1100 0.00 1.23 -9.6 546 533 -8.4

DRAG RDCR. WT. 0.151 GRAMS PCTI DRAG CHANGE IDEG. YAW)**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/DIPCT. DRAG)
m M SEC MILS M/SEC JOULES M/ E/PCT

0 O.UO 0.00 3.4 1363 3391 0.0
0 0,00 0.00 3.4 1363 3324 0.0

50 0.16 0.04 49
1to 0.44 0.11 o:9, 1?:5 3114 -0.3
1s:) 0.44 0.07 2.6 32j 3116 -0.4
200 0.56 0.15 2.3 1307 3049 :-0.
250 0.67 0.19 2.0 1293 203:
3gO 0176 Ij1:7 1219 9 8
3 0.o84 8:p 14 65 "If,

S00 0.98 0.39 0.4 23780
550 1.00 0.43 0.1
600 0.99 o.47 -0.3 91 f5,1 6650 0o98 0.51 -0.6 8-Lo9 :TOO0 *9.4 0055 |: L71 1?1-750 0.89 0.60

80 *2 0.60 44~
850 0.73 0.68 1: -, 11900 0.63 O3 -2
950 0*50 0.77 -2*9 1104 2 58 -1.5

,o000 0.,,o5 :1:3
LLO0 0400 01q -492 1065 2004
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TYPE CF 2 CALIBER 5.56 NM AVLRAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 5.04? GRAMS PROJ. DIA. 4.35 MM IMPULSE 0.8 L8. SEC.

DRAG ROCA'. WT. 0.000 GRAMS CHG. WT. 0.64 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (OEG. YAW)**2 0.1?

"RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 42.0 545 760 0.0o0 0.00 0.00 42.0 545 750 0.0
50 2.02 0.09 40.2 518 671 -0.3

..0 3095 0.19 38.3 492 611 -0.5
5 .78 36-1 467 5 0 -0.8

33.7 442 494 -1.0
250 9.09 0.52 31.0 419 442 -1.2

5 1.83 2a :6 7 354 -1

69 691 9 39 ji
450 .68 06 16e? 340 91.

61O 34:6 -1.4, 1o!Ii 4.5,.,0 _,.
900 8.53 .8124 154 163
IOQ0 6.152 -53.4 Z40 45-1.40o0 .,29 .23 -6".3 23) 137 -1-5'11 0.00 .44 -71.8 227 130 -1.5

DRAG RDCR. WT. o.151 GRAMS PCT. DRAG CHANGE IDEG. YAW)**2 2,.34
RANGE HEIGHT TOF ANG OF FALL v ENERGY oV)/D(,,CT. CRAG)

, , SEC NILS N/SEC JOULES ,/SEC/PCT

0 0.00 0. so20.2 545 70 0.0
0 0.00 0. o 22.2 545 7 0 0.0

so 0.5 Q09 20.5 539 31 :-02.01 o. 0g 9 o?.7 0

1'( 7 :16.150 679 :
40 8433* 54 663 O

84 646 -0.4
V.4 4 o30 .

54 49 64 -0.541 .901 8:8• 53.4 4q 3 63 e

66O 46 5 4 -0.5

so 6 :: 4's 54, :0:+
90 6:1:9 :4 68 5294

750 5186 1.51 -8.2 454 S13 -0.9
800 5.40 IM :1~0.6 449 500 -0.9

950 3.2 96 - 8.4 432 461 - so
0033 008 -21.1 41 6 449

347 CF-2-7
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TYPE CF 2 CALSFA 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. *T 5.04? GRAMS PROJ. OIA. 4.35 M" IMPULSE 1.2 L,. SEC.
DRAG RDCR. WT. 0.000 GRAMS CHG. wr. 1.24 GRAMS SABOT WI. 0.073 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWIS*2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/oIPCT. DRAG)
N N SEC MILS M/SEC JOULES M/ IEC/CT

0 oo 0.00 J0.O a76
50 .oo0 0 ,. 'o 146 0:8:

100 115 014 1. :3 144 0:

7SO 2.85 . 176. 676 2 15, -008
200 3.1o o.59 16.1 649 1064

.6o 4.4 0. 150 6I 266 6

400 646 0:628 20 5-2 4

4OAC IDR W1 0.15 GR9 C.DA HNE E.YW 2 23

50 0 706. 90 o1 73 - 0.

09 0.003 0.00 41. 75 14

700 7.86 :il 164-3
750 7062 - 312
100 7.2l 1.54 -1-.0 5.
850 61.4 1.26 t76- 3.6
9025 266 -2

1050 1.86 3.2 -35.o19 iT
1100 0.00 NO -4049 285 205 -2:0

DRAG ROTE. WT. 0.l51 GRAMS PCT, DRAG CHANGE I(DEG* YAW)**2 2*34

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/DJPET. DRAG)
M m SEC MILS M/SEC JOULES M/SECI/CT

0 0000 0.00 11*2 757 1467 000
30 2.7 0.40 11.6 757 046 .0

041

500 01 ?,I

200 3.64 0.8 2.9 61 ,t -0.9

668700 :0P+250 3.:0 0:O4 646

800 2967 15 -5.4 6329

750 2.9 0 41 -4.2 64

850 2.39 1:1 -6.6 6,900 2.04 -7.9

41:000
Soo a.o 6., :i!• +_
5oo0 3.15 0.4 61 .4o-.
1050 0.61 ol 1: 0~ 1 6~ 48 06So~o 2,67 1,15 -S463 200.

1100 0.00 1.64 -13.2 s98 so? s .
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TYPE CF 2 CALIBER S.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 5.047 GRAMS PROJ. DIA. 4.35 MM IMPULSE 2.1 LB. SEC.

DRAG ROCRK% WT. 0.000 GRAMS CHG* WT. 2.9? GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCf. DRAG CHANGE / DEG. YAW)**2 0.71

RANGE HEIGHT ANG ?F FALL V ENERGY DoV)/DPCT. DRAG)
NN LS MSEC JOULES M/SEC/PCT

0.00 0.00 6.6 1132 3280 0.0 I
0 0.00 6.1132 323J4 0.0

2oe3 -0.3
100 0. 6 0.009 s. 080 2943 -0.5ISO 0ID9 0.14 5.4 LOS 1 802 -0.8
200 .L4 oe19 4.9 L028 R665 -1.0250 e.38 0.13 4.4 1001 2S31 -1.3
3 1.71 0.34 3. 949 f2, -1.9

:91 0.39 2.8 921 216

80 6 0.2 816 1679 -3.2

650 :t: ;35 -3 6800 :.49 U'll 3 ~ 0,65 -4e3
.9 0.96 -4e3 681 101. -4.6
956 1.03 -5.5 654 1081 -A.8

62A 727 99 -5.1J.,i -1o-4. 3 1to09°9 -5:5.4
1100 0.00 1 -11.0 546 7l4 -5.9

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/OIPCT. DRAG)
M M SEC MILS M/5EC JOULES M/SEC/PCT

0 0.00 0.00 4.8 1132 3280 0.0

0.00 0.00 4.8 1132 3234 0.0
50 :.23 0.04 4.4 12 3110 -0.1

0.4 o.09 4.0 1114 3 -0.o
0.6 0.6 3.6 14 307 -0.

200 71 3i: 3.2 Io95  3021-o.-s5o 09 0:23 106 9 .

40 1.0410
01 0:31 0 1 -01131 27 - 08

0 o.056 -0.4 02 261
0.61 -0.9

01 3 0.0:6 -1.4 2533 -1.2
750 1.68 0.71 -1.9 996 2487 -1.3

,:AS~ 0.76 :% 1 41-:
9g0 0.85 a8ss -3.4 970 2354 -1.6

9 0 .D68 0.91 -3s9 961 2311 -1.7100 0*48 996 -5*5 953 268 -1.7
349 :.0 944,6

349 CF-2-9
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TYPE CF 2 CALIBER 5.56 M AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 7.662 GRAMS PROJ. D|A. 4.35 MM IMPULSE 0.8 LB. SEC.*

DRAG RDCRo WT. 0*000 GRAMS CHGe WT. 0.45 GRAMS SABOT WT. 0.073 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / (DUG. YAWI*0Z 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 55.9 391 9 0,0
0 QSlo 31 -:

so :.66 8:S38
100 5.15 0.2? 08 3 -50 0
5U 7.46 0.41 44.9 3 2  -o.0

00 9o56 0. 40.0 141 446 -0.1
11.46 0:3 36.3 42Z -0.5

300 13.13 0.85 31.N 323 401 -0.5
358 14 oij 26.83138105

500 19.36 296 33 -0.6

550ý 17.84 .84 214 ill --00i70 i 14e0 274 18

750 16.2 .39850 1 .o3 •!6 --.8
g00 15.07 :?9 79i 6 -0.93
900 11.62 -96 -42. 5368
950 9.33 3.16 -50.8 4 7:-9
1000 3.t 13; -59.0 1428 -1.0
10 3 -67.6 240 210
LIOo 0000 3.78 -76.4 235 2 2 -1.8

DRAG RDCR. WT. 0.151 GRAMS PCT, DRAG CHANGE / (DEG. YAW)l*2 2o34

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)1/OPCT. DRAG)
M M SEC 1ILS H/SEC JOULES M/SEC/PCT

0 0.00 0.00 40.9 391 591 0.0
0 0.00 0.00 43:9 391 586 0.0
0o 1.93 0.13 3 6 38, 575.0

100 3.69 0.26 34.3 384 5 0

N53 -0.1
300 9.06 8:?9 l 1 19.
350 9o96 0.92 16.66 6-0.4?0 10*69 .06 42,9 365 60

450 11.23 120 .1 36 490Soo les 1.3: 9 350 411.0
?T4 le4f 351 :

6?U i .71 M:2 -2. 5 470 -.
6 0 11.48 1:76 -6.7 462 -0.4
700 11.05 .90 -10.9 346 454 -0.4
750 10.42 1.05 -15.1 344 446 -0.4
80o 9.58 2.20 -19a3 34 431 0.
850 8.53 2.34 :-V:. 338 43-
900 7.2 2.49 1 336 425 -061
950 5.18 2.64 -333 48 -0.5

1000 4.08 0.9 30 361 4 -0.5
1050 2.15 294 4N: US 4 :06
1100 0.00 1.10 -46e4 322 3 0 -0:6

350 CF-2-10



TYPE CF 2 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 7.662 GRAMS PPOJ. DIA. 4.35 MM IMPULSE 1.2 L8. SEC.

DRAG RDCR* WT. OeOOO GRAMS CHG. WT. 0.95 GRAMS SABOT WT. 0.073 GRAMS

STWI$F RATE NA PCs DRAG CHANGE / IDEG. YAW*eZ2 0.71

, ,G, KeAGH, JF ANGOFSF,,ALL MIX ENERGY O(V)/,OPCT. DRAG)
C ILSEC JOULES M/SEC/PCT

0 :8000 :0 :P41 110.so o5o 1..) $84 1 54 :.o°'
0 4 Cl 5 7 985 -0.3

•0 82 7.1 490 49 -0.5
0 5570 io 49411 1 7 -0.76.87 .50 22.6 4 9 -0.8

00 7.93 0.61 20.2 441 744 -L.0
50 0.85 O. I3 17.5 425 692 -I.L

400 9.64 0.85 14.6 410 64141 01 o7 IL.5 98:3

TOO 10.92 7 6 3 0 -

013 -27 -1.2a
9 7.58 ..9 I -t.3
9o96 -32.8 299 341
1008 11 .63 -38.6 29 7:1
1100 0.00 .9-90.5 261 303

ORAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I IDEG. YAW)*02 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)I0IPCT. DRAG)
M M SEC NILS N/SEC JOULES MS EC/PCT

0 0.00 0021051 11.36 0

0.00 000 21.0 5150.00

403 14. -0.

,8 4: 8:1;I 0 :8:
350 5.10 0.66 84 -0.3
400 5.46 0.76 6.5 I b -0.3
450 5.14 0.86 4.6 g• ,2 -0.4

9oo :t :6 :6 6t -Os48.690 -. 6 497 940 -0.7
6008 2.96 : -1.4 493 92 -
650 5:65 4:1- 1., 90• -0.5

7: -7. 4 5 11 -0.6
1. 857 -9.9 ~ ~ 864 -0.

950 2.9 eat -16.7 46 81 -0.?

23 5 455 0 -008

351 CF-2-11



TYPE CF 2 CALIBER S.56 MN AVERAGE DENSITY 16.70 GRAMS/CC. *

PROJ. WT 7.662 GRAMS PROJ. CIA. 4.35 MM IMPULSE 2.1 LB. SEC.

DRAG RDCRe, UT. 0.000 GRAMS CHG. WT, 2.36 GRAMS SABOT UT. 0.073 G4RAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**l 0.71

RANGE HEIGHT TOF ANG OF FALL /V1C ENERGY OI ),DIPCT-ORAG)
SEC NILS M JLES ECPCT

0 0.00 0.00 848 8:8

0 0 0.00 1:f -17. INS81

50 :90 84I2N :

•O OS3 0*•06 00830 ZL42 -0.2
10 1.03 0.12 9.7 613 6A31 -0.2

200 4 0.48 9.0 825 421 4.

o50 9, 2.o 771 231 -..7
8:8 :' o1 6

300 183 06 6e4 81 5f-3

350 2.91 0.d 50.170 23-.
4C0 235 0.7 -0. 284 34 0

650 2.30 0.07 60 :8 .

650 1:1 10 -. 14

800 1.9 0.19 6F-219

800 3.I6 leis "'64 2
900 2.486 -5. 2161 -0.990 973 -see 99 IS73 -3e2
950 2000 ::9 -60.6 2 003 -3.310oo 6.,,4 -:2.7 ,495 94 3.
1050 0.43 .3 -8.4 , 647IIOO 0.00 1.74 -17.0 461 815 -h$

DRAG ROCK. Wt. 0.151 GRAMS PCT. DRAG CHANGE IDIEG* YAW)*42 2934,

R.ANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/IDPCT* DRAG)
m Im SEC NILS m/SEC, JOULES M/ EC/PCT

0 0.U0 0000 8*3 848 2781 O0 0
s ~ o oo •63 14) 1769otoo 8:;95 811? 6e9 3• 6,. 48:

ISO 01O 0018 g: 84 649 -002

250 1,6l 0.30 4e8 si8260::
300 1.83 Q36 40 664D-*3S0 S: .,, 3e3.3 -0.4

550 2.36 0,161 0:91 790 2381 -006

700 2.2L o.86 1:3 6ll
7SU 2eod o.93 -91270, Is.
Soo 1.91 0.99 -400 764 22 -J4

91oo ,.,, :1. 5, |5464 -0.9
95J9! -6.6 ?49 1134 101000 0.81 6} -7.5 4: 14 .0:

S?050 0*43 13 -8.4 3
1100 0.00 63 -9*3 ?34 046 "3:t

352 CF- 2-12



TYPE CF 2 CALIBER 6.S0 MM AVERAGE DENSITY 1.80 GRAMS/CC.

PROJ. WT 5.717 GRAMS PROJ. DIA. 5.08 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR4 WT. 0.000 GRAMS CHG. WT. 0.56 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IOEG. YAW1402 0.71

RANGE HEIGHT tOF ANGMTF FALL I ENERGy OIV)/OIPCT. DRAG)

0 8:00 8000 56e7 490 700 0.00 000 00 56*? 490 686 0.051:t 54o,5 460 604 -0.3

IO :31 8:,1 51.9 431 530 :0:6150 7.83 0.34 49.1 403 464 -0.8
00 0.16 0.47 45.8 377 485 -1.0
so 12.32 0.60 42.0 354 3 8 -1.1

0.90 ,331 1020

16.5 285 231 -1.1
55 0 2039 1t
600 0.3 6
650 -7 96 61 -1.2
70 I.16 -12.0 247 175 1*
75 19.53 -20.5 313 -1.3Sao, 18:31 A's 1 .8 iIo 112 -1.,

00 6 -6 110 -1.488 1 I 2113-1.4958 14:11 3~ -4908 207 1 32-.
:26•4., -61.0 ,3 -1.5

1000 8.46 :;1 :13: 00 -1.50000 4.03 -99.7 167 100 -1.5

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE (DEG. YAWI**2 2.34

RANGE HEIG4T TOF ANG OF FALL V ENERGY O(V)/IDPCt, DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 28.9 490 700 0.0
0 0.00 0.00 28.9 490 686 0.0

50 .36 0.10 26*8 473 665 -0.
50 j.62 0 246.48 665 -0.1
so 71 A 22.3 469 625 -0.2

00 2:9 4636S -0.5
500 1 8:1 11.4 48 a8IO 46 469,oi•I g* -1.2 49 46410 8.5 .87 4.2 42 5345 -0.54 0 go3 19 44 8 5 1 -0.
Soo e.13 ,10 496 411 5 0 -01550 8:19 [:J2 ,.8 4 4,4-o.
6300 8 1*4 -1.2 4 6948 -0.8

60 8.$8 1.417 -4.2 4C2 453 -0.8
700 8.30 .59 -7.4 396 438 -0.9
750 7.87 .72 -10.6 390 4J4 -0.9
800 7.27 .98" -8 396 -1.0

US0:5111 312
9*46 :11 :04.6 366 3 0 :1.1I01 no -16 e9 - 8.4 360 35? - 162

1050 1.68 .3 -32e3 3S4 345 -1.26100 0000 -36.4 348 334 -1.2

353 CF-2-13



TYPE CF 2 CALIBER 6.50 NM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 5.717 GRAMS PROJ. DeA. 5.08 MM IMPULSE 1.2 Lb. SEC*

DRAG ROCR, WT. 0.000 GRAMS CHG. WT. 1.15 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE IDEG. YAWI*2 0.71

RANGE HEIGHT OF ANGNOFsFALL V gY 01114.Q1!J;IGRAG)
M M IEC MLS 5IE

8 000 11:8 tol til 8:0
so o54 ,o., 65 0S 8 :j

100 3o03 OI 29,6 69 :1.0:ISO 4e45 0.2, 18.*2 IN :.
200 5.80 0.33 26l :o
25o 7.06 0.42 24.9 0
300 8.24 0.52 22o9 488 692 .9
350 9.32 0.62 20.7 458 600 -2.1
400 1 2 0.74 9 52.
458 0 0 0.86 -0. I? 4

50 99 1.:6 -13
10 1.39

o50 11.02

850 10.39 -23.6 27 1 :
900 907 29 -30.6 6, h1-1.
950 7.:9 2.48 -38.0 256 187 -1.81000 5.32 6. _,,.9 4?f 17LoSo 2.88 *.as -S4.,|:

1100 0.00 3.10 -63.4 2 -1.8

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 2.34

RANGE HEIGHT TOF ANG OF FALL ENERGY D(V)/%DPCTýCDRAG)
H N SEC MILS M/EC JOULE M/EC/

0 0.00 0.00 34e4 682 1357 0.0
o 0.00 0.0 t14. Z 60 0.0
50 0.68 0:007 13.1 673 11 -0.11

100 1.31 0.15 66 -0.2
150 1.88 0.22 1lh 656 1227 -0
200 2.40 0.30 9.9 64 4
250 2.85 0.368 6.7 639 1618.
300 3.25 0.46 7.4 -0.5
400 3,86 0,62 : 6 J1 0
450 4.07 0.7C 3.566 -so:$?SDoo 4.21 0.,8 2 19 1009 :0.8
550 4.29 0.87 0.) 589 961 -.:
600 40 .95 -0. 5 951
6S0 4.2 .04 - 90
700 4.o0 1:3 -1. 6 6 ..
750 3.86 2 -5.4 557 73 -1

0oo0 3.57 .3? -71.- 55 647 -1.3so 3.19 i:4 0~:9 4::
2.73 -10.4 534 N 4

9so 2.18 1.59 -12.2 926 774 -105
1000 1.55 :68 -4.0 519 751 -1:5
1lO 00 to -17.8 5 4

354 CF-2-14



TYPE CF 2 CALIBER 6.50 OM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 5R M GRAMS PROJ. CIA. SOD8 MM IMPULSE 2.1 LB. SEC.

DRAG RDWR° WT. O00 GRAMS CHG° WT. 2.77 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (0EG. YAW)**2 0.71

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/D(PCT. DRAG)
MN SEC NILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 9.9 1040 3154 0.0§:0 0 9.9 180 3091 .so 0:.48 9: 99 907 -0.•3
1.0 0.9 9.0 7 728 -0.6
180 1:36 8 945 2552 -1.08176 8 913 2383 -1.3
250 2.13 O.26 7.2 881 2218 -1.6
300 2.47 0.32 6.6 849 2060 -1.9
350 217-7p 038 5.8 817 1901 -2.3

3 45: 7 113:49 : 3*37140-*

55C 3*6 0*65 2.3 6 7 7 -330
61:6 :-3.9

a 6 its::9 30 1.-04 594-
750 3.60 0.97 -2.9 558 889 -4.9
800 3.42 1*06 -4.6 525 789 -S.2

858 3.6 :6.6 494 691 -5.4
90 .30 434 539

.69 .49 :t-:4 30o 71:
11 0~ 0:90 1.6 -21.0 3159 33 -5.5

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I I(EG. YAWJ)** 2.34

RANGE HEIGHT TOF ANG OF FAL. V ENERGY 0(VI/DIPCT. DRAG)
M N SEC NILS M/SEC JOULES ,S EC/PCT
0 0.00 0.00 1040 3154 0.0

0 .00 8:00 5:99 040 3092 0.0
08: 54 029 3026100o.45 I::6 :8:92

40 00 '1 04 49 955 898 -0.3

0o62 -0.4 * -o.0
250 .:* 0.78 5 5 7 -o1s
300 9 6 090 :420

05 . .8414 6 21640:

900 .08 0.95 ., 855 256 -0.845 364 8:1 99o -0.9Soo• o. 93 4 0 -1.0
600 0.2 0.62 -Oo. M 6 :11:1

-49 8844 204 -13

MO e:63 :5: - 64 2J1 :2:8
750 3$4 0.78 - e 6-84.4ago o0.84 .a2aoB• 0 :IN 0090°" :3: 864 21s06
950 A.• 4*984 2o0,7-

10-0:1 18 .7 834 1959 - .0
?8 8:3 164BJ 9 1 -2.0

1 -* a5 1865 -2,1

355 CF-2- 15



TYPE CF 2 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 8.063 GRAMS PROJ. DIA. Sao$ M" IMPULSE 0.8 LA. SEC.

DIRAG RDCR. WT. 0.000 GRAMS CHG. W19 0.42 GRAMS SABOT WI. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW1002 0.11

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)(OIPCT, 9RAGI
M N SEC MILS N4/SEC JOULES M/IEC/PCT

000 . 0 00 65.6 374 $72 0.0
0.00 0.00 65.8 374 I4•J 0.6 :3• Is, 0.14 61:1 191 its

IR N 610 0.28 GC. R C D150 8.84 0.4•3 53e6 331 442-04-
200 11.36 0058 48,9 320 413 -0.4
250 13.64 0.74 43e9 311 389 -0.0

3o 15:61 0.00 3!' S060.0
3!0 77 4. 0366 449ZOaO 17.6'. 4.5 .3 ~ i -0.2

400 18*9O .25 27so 7 Ii'

450 29.08 0.92 20.Soo 2 a4.,T1:21 9., -o:58 21.a,4 79• *36 :

a. 91 33 34.0 Hw -0

350 1.37; -7.6 -03.
700 010.3 --. 6 -009

.78 18.55 31 -3 :81.9:

900 14o41 1.23 -52,0 .2s
950 1161.? .46 :12.2

1000 8.29 ..69
14m3 1.93 -$Z:3 .81

11300 0.00 4., - l.1

DRAG RDCR. 3T. 0,241 GRAMS PCT5 DRAG CHANGE I 0DEG. YAWI*42 2.34
RANGE HEIGHT OF ANG OF FALL v ENERGY D|VI4(PET. TDRAG)

, M IOF M•ILS MISEC JOULES ISE /CT

0 0 .O0 0.00 460 374372 00

3 264 9 -0.0

1500 0 .02 -:1 22 16 5 0:
200S 320 leg 6 -.0so 6.68 .89 95j s

100 10 .32 8) 34.7 304 311 -0.

3050 ,.o:0,9:j ,
|o?0 o.6,,o 0 1 i 1 la 11

100 1.0 25 m4 4 9

600 ,3.43 :Jls 4 9 -0.4650 13- P -7540::700 INS7 1:02 -L22. 09 , 2 4•'
317 39:0

950 6e68 0.82 He3 -80.65
1000 4072 1*.98 :4: 305 36-0.4

356 CF-2-16

L..



TYPE CF 2 CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 8.063 GRAMS PROJ. DOA. S.08 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT. O.O00 GRAMS CHG. WT. 0.92 GRAMS SABOT iT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)$*2 0.71

RANGE HEIGHT 10F ANG OF FALL v ENERGY DlVI/O(PCTo RGi EC ML 00M/SEC JOULES M/SEC/T

000 1902 o.o
0.90 39.3 4-6 is -0.2

00 o6 37.2 474 905 -0.41.1 1:3 1:134 41 826-0.
029S 686 --.5

1 0.18 0.67 26.4 623 -1.1
350 L.40 04.0 23.o 375 567 -1.3
400 12.44 0.93 9o.3 358 -1.3

3oo 11:94 I.1 -1.34,0o .30 .08, |j 4,4 -1.2
4:11 6.2 321 46 5.

750 14.1 25 35

1.:0 :21.:23
9:: 0 7o -1 4j.4 260 -1.3

1000 5o s o96 5 -0.0 264 -1.3

L 0 .000 -6603 242 235 -1•4

DRAG ROCRo UT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OIPCT. DRAG)
M N SEC MILS M/SEC JOULES M/SEC/PCT

0 0:00 0.00 ~ 3o9 SIB 097

,:JA 19 -0.
8 1.t9 1.1 1036 -0.1

0 310 0.29 18.2 50 1044 -0.2
3.95 0.39 16:1 49 9.2 -0.24" 4 971 -0.3
5. 0 48 -0.3

6o 77471 8 -04
996o 46 0 -0.4

832411 -0.6
1.689 * -11.4 43 760Oo6.: 46-0K p1 -0-"°5:I " 4 4,41 113..:96::si -N: 44 -o.7

0.68 -lI.4 438 70 -0.8

72699 3.1B1 - * 709 -o.9
.1i 415 69309

i08 3 2:1 A14 671 -. o-
1100 0.00 2.39 -28o1 410 661 -Leo

357 CF-2-17



TYPE CF 2 CALIBER 6.5O MN AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 8*063 GRAMS PROJ. DIA* 5.08 MN IMPUL-IE 2.1 LBU SEC.
DRAG RDCR. WT. 0.000 GRAMS CHG. MT. 2.29 GRAMS SASO* WT. 0.116 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAWI**2 0.71

RANGE HEIGHT TQ ANGQFsFALL M/t %5111 DIV1t4h 1 gCVRAG)
N o NIoo C JU lit C

0 0.00 0.00 4.8 6 1

300 3.6 0.0 94 62518 -8:

500 7. 4: 6 -00

750 1.o8 1510 -3., 3.0

100 5:20 8:10 4 0
90 3.7 IN 091 f160.

950 3.09 1.60 91•1o0 2.2o 1.80 -[9.:• 373 :"

301.62 94O -93. 354 5ae124

DRAG RDCR. WTo 0.241 GRAMS PCT. DRAG CHANGE / (01G. YAM)**'2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/O|IPCi. DRAG)
N N SEC NILS N/SEC JOULES NIS5EC/PCT

50 0.00 000 9.4 813 2703 0.0

430 41 0.5 9 939f:1:54fi 0.1:1 4~

So .8 0.61 4.3 41 -

550 !:: o..* 6.'- "1161 g:

300 2.08 0.38 4.6 773 2398 -0.4

650 2.9 0.41 10 7 6 6 2:
400 2.45 0.51 1.9 60 -4.5

.58 413 :

800 269 0 13 6 5 :
800 2.4 *so, -.. 9 9251

950 1.3 04:S -9
0 .:00 t0 9 6 13 2 .0:

358 8F00-68L0 os 01 9 M



TYPE CF 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. Wt 12.241 GRAMS PROJ. IA*. 5.08 MM IMPULSE O.b La. SEC.

DRAG ROCO. wT. 0,000 nRAMS CHG, WT. 0.28 GRAMS SABOT WT. 0.116 CRAMS

TWIST RATE NA PCI. DRAG CHANGE / (DEG. YAWI**2 0.71

RANGE HEIGHT OF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 95.8 273 460 0.0
0 95.8 271 46 0.0

158 0.1 * 641 0.0
1260 8: 9.0 426 0

so 12e60 0.57 74.6 -59 402 -. 100 I6:09 8:'6 67.| a5 0.2

50 19.19 96 59.: 295 385 -0.2
300 21.91 1.16 51.2 24M 372 -0
350 24.22 1.36 42.8 42 360 -0A

., •3 h3 -0.4I8 -., |:: o.5 0 29 4 .22 31':
2.90 -13.6 219 295 -045

8 108 290 -24.2 216as0.
?10 6.44 1:13 -35.0 P6 -0.5

4:14 3 7 -0.69 8 h16 311119
00 -69.9 026

950 5.02 4.10 -82. 99 243 -0.6
g g.66 4.36 -9 1!. 196 236 -0.7• 66 4616 10 a~|,•::

1 00 0000 42190 :8:

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE I (EG. YAW)**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/D|PCT. DRAG)m M SEC NILS M/SEC JOULES M/SEC/PCT

0 0*00 0.00 Bill 273 460 0.0
0.005600

0449 0.0
of ?.37 0.37 6-*2 269 443 0.0
10 10.55 0.56 67.2 268 431 -0.1

100 •-.3' 0.,, -83.0 26 430 -0.51! 44,+ 6+ 4f4
0 2 *26 .1g 8

1100 2.3 -93.0" 92 329 -0.5;

359O

60 2,. 7 .296 -50.5 52 384 -o.-:
2.89 -29.513* 3;8 :

'1 0 20 .6 .89 -0.124 3O

8:6f, -,6.S 47 368 -0.2
9R8 14.44 -,4. 237 331 -0.,

9 11,3 3:T2 -64,0 233 326 -0.41000 1:116 3*94 -73o329 35-.105.43j ,4, :8-3.o 126 3 305 -0.-.5
OSO0 0.00 CH 3e0 222 296 -0.5

359 CF-2-19



TYPE CF 2 CALIBER 6oSO MM AVERAGE DENS 16.70 SGRAMS/CC

PROJ. WT 12.241 GRAMS PROJ. DIA. 5.06 MM IMPULSE 1.2 LI. SEC.

DRAG RDCR. WT. O.000 GRAMS CHGo WTa 0.62 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DES. YAWI**2 0071

RANGE HEIGHT TOF ANG OF FALL VEC ENERGY OIVOP IRAGl
M M SEC MILS M/ JOULES M/ E /I

8 0:00 8:o8 6.6 371 58.0~ o 000o 800.6 37 847 •.0~
50 2e69 0.14 52.9 36 798 -0*1
00 .e20 0.28 49.0 35f 755 -0.2
S0 7.50 0.42 44.8 S42

20U 9.59 0.57 40e4 334 6lso ll.,, 0.?1 3,.8 6300 l..ll o.8 0. 0t |!::
45 6 0

300 13.119 96.9 191:O

500 609 -1650 17.54 :.8

700 16.81 .e2 -1,:1 21 .07So LS.94 *.,1 1 2 4
800 14.75 2689 1402-04
930 4:.32 9* * 0.8

9 9.07 3.17 -41.8 2906 0

1000 6.44 3.36 -51.5 J52 391 :8:18
1050 3.42 3.56 -65.6 48 375 -0
1100 0.00 3.77 -13.8 244 363 -o.9

DRAG RDCR. WT. 0,241 GRAMS PCT, DRAG CHANGE I DEG* YAWI**2 2*34

RANGE HEIGHT TOF ANG OF FALL V ENERGY DWV/QjPCT* DRAG)
M M SEC MILS M/SEC JOULES M/ EC/PCT

0 0.00 0.00 44e3 372 ass 0.0
0 .000 0.00 44a3 172 84780

so 2.o8 o.L4 40.6 6 3 6
100 3.99 0.27 37.0 366 860 -0..
150 5.71 0.41 33.2 364 8 700

S00 7.2b 0.55 29e4 361 195 -0.
SO 8.0 .69 5.5 10 1

300 9.75 8.83 36
350 10.72 0.97 : 356 :-0.
400 11.48 1 13.6 ISO
500 0 9 -41

550 1 .58 .:54 1.1 343 713 -:0.
600 12.53 1.69 -3.1 341 703 :00

2.227 .84 -7.5 339 691 -0.31:*8O |98 -1.1.9 336 60Oe750 11.12 2*13 -16.3 334 614 -0.3
Soo 10.2t 2.28 -11.d 332 665 -0.3

50 9.00 4-3 -*4 330 656 -0*4

900 7*72 •*59 -30.0 328 647 -0-4
1000 4o33 0o89 -39,44 4
lOSO 2.28 10.05 :44. 3f 6 "DeS
1100 0.00 3.2l -49:f 3 4 52-.
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*1
TYPE CF 2 CALIBER 6.50 MH AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 12.241 GRAMS PROJ. DIA. 5.08 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHGo. T. 1.76 GRAMS SABOT WT. 0.116 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**2 0.71 I
RANGE HEIGHT ANG OF FALL V ENERGY DIV,/OIPCT. DRAG)

M M |i MILS M/SEC JOULES MSEC/PCT

[0 0.00 .00 25.0 584 2107 0.0
0000 .36 5*7 14 20 0.0so 9:| 4:• •.2 9Z 1 so -o.2

1oo 82.6 554 1876 -0o,
3.44 0.27 939 1775

1900 523 *34 678 -.
250 5.32 0.46 IN 509 1584 -0.7
300 6.13 0.56 15.3 494 1494 -0.9

083 0.66 0 40 140 -1.0
45 :415 0 hi1. 4 6 1 -1.5 1.

6.- 4 9Ho .D |, -. , 41, 61 -.00 81-1 46 1 3Ifz1*
S -12.9 4 811 -1.6

5616* 354 797to 0 -OS51 97 :137

.1o11 336 613 -1.71100 0.00 1 -39.3 66
1 3 .3 -9.1 329 62is8~ 166 :43 -34 -1.5

DRAG ROCRO WT. 0.241 GRAMS PCT. DRAG CHANGE /I(DEG. YAW)**2 2.34

RANGE HEIGHT T OF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M MSEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 17.7 S84 2107 0.0
50 0*00 8:00 t7.7 584 2087 0.0

0.83 09 16.2 5o 2060 0.0
100 1053 0.17 14.7 577 2032 -0.1

.26 1:1:0:2 13:. 573 005 -0.1
g835 569 q78 -000.• .4344:. 565, ~ i-.

3o0 3e9 0.2 .6 562 19 5 -0.2
380 4.21 0.61 .0 558 1699 -0.3400 O457 0 5.4 554 1673 -0.3

4., _1: 54 9 -0.3

. .:6 -0.4 ,0

-4.8 533 724 :
4942 6 -6.6 529 1700 -0.5

a 0 4.06 .44 -8.3 526 1677 -0.6
850 3.:6 .54 -10.2 521 1653 -0.6
90 3.07 1:t4 -i:0 519 1630 -0.6
9 0 244 -1 ,95 -0.7
1.72 i.83 :1: 50 15a5 -0.7

1058o 019 .93 50, 1562 -0.7
1100 0.00 .03 -19.6 0 1540 - 2-
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TYPE CF 2 CALIBER 7.62 MN AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 9.212 GRAMS PROJ. 0IA. 5.96 MM IMPULSE 0.8 LU. SEC.

DRAG ADCR. WT. 0.000 GRAMS CHG. WT. 0.34 GRAMS SABOT WT. 0.167 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)**2 0.71,,NE ,,GT SEC MVILSPT' M/IECC P
RAG HEGH TOP ,,G IOF ,ALL ~ E

2oI~ o11 oooJ iI! il RAG)

RANGE HEIGHT TOF ANG OF FALL F1 ENERGY D0(V) 0 EPCT. AG)

0 0.00 0.00 53.8 35 SIT 0

0 0.0 800 38I :

so ,.o, 001, ,9.2 2 4 6
so 0 0.48 68.6 44

200 14.08 0065 -0.3
250 17.50 0.12 d365 -0.4300 20.14 1.00 50.4 273 34#3 -U.5
350 22,45 3.09 43.5 265 3J3 -0,6
400 24.4 1 38 36.2 257 304 -0.6

450 6.860 08 28489:6 00

500 27.19 1.97 0.1 9 9 -0.4
65o 18 :- 29 13 -0.
60 6.25 1 -81. 0 2250

70S 4.1755 2.66 : :6 ?14-0.

750 26.31 2 90828

850 2. 22 3 40 -34.0 2744 31 -900 1024 3.65 -670.28

950 15.b5 3.92 - 47.0 js30

1000 6.16 4.20 -95.0 179
1050 299 43.46 8
1100 0.00 4.7, : i 131

DRAG RDCR. WT3 06389 GRAMS PT* DRAG CHANGE ICOEG YAF-**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)ADLPC5. 0KAG)
m M SEC MILS MISEC JOULES M/EC/PT

0 0.00 0.00 58.4 335 527 0.O

so, 2:70 :79 ,3.9 R Iu e
100 5.29 0.30 49.3 34 411
L50 7.boO e046 44 W 4.9:0
200 9.66 O.6L 39:7 320 467 -O.I

1308 O~gi 19:7449-1350 1442 0o9 •4o6 414 :-:|
400 15.50 .:25 19.3 306 3-0

sso 7:14 -|:I_1:7 39 -0.4
600 17.13 1.92 14381 -0.4
650 16.84 09o -9.00 898 7; -00.4
700 16:25 7i~ -1500 86 14.
Tso 15.37 -4 21.2 12 -41.5
Boo 4.L7 e62 27.6 279 346 -005
a50 12.67 1-8 34.lt11 -.
900 10.84 .98 -40:7 3I 38 -0.5

3.17.6 i -47.6 61 3091000 6.16 3.36 -6500 S: :1.
110O0 0.00 3. TT -TL 115 -0.9
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TYPE CF 2 CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 9.212 GRAMS PROJ. DIA. 5.96 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. MI. 0.000 GRAMS CNG. WT. 0.82 GRAMS SABOT WT. 0.187 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.71

RANGE HEIGHT tEC ANGMILF M/FEC I JouLS EDVI/PEPCTDRAGI
0C 0S. 46 LO SEO

0 0.00 0.00 55.0 463 1007 0.0
0 0.00 0.00 55.0 463 987 0.0

.64 0.1i 52.6 438 93:

.16 . 49.8 414 8
7.153 35 46.7 391 783 -0.7

200 9.74 0.49 43.2 369 628 -0.8
250 11.78 0.62 39.4 350 566 -0.9
300 13.61 0.77 3501 335 516 -0.9

32 321 476 -0.9

41.22 !.90 30 040 -10.9
310 0144 -s9.0 -0.9

O8 02 0 91 38 3-1.0
6.7 1.7 j1 44

0 8.5e? .657 -1.1
?50 10. :31. so 97

so8 a,. 1 15 411;8 -@2 6 o :3:

9 0 13J2 .97 -46.6 28s 240 -1.3

910 .1 .20 -56.4 2 116

13 r -89.8 103 90 -1.4

6i2 .06 -78.0 3TO91-.

DRAG RDCR. Wr, 0.389 GRAMS PCTe DFKAG CHANGE /IQEG* YAW)**2 2.34

RANGE HEIGHT OF ANG FAL V ENRY DIV)/0 PCT* DRAG)
N N MLS M/SE JOULES M/SEC/PC!

0 0.00 0000 31.3 46.3 1007 0.0
00 000 1.3 46 987 00

88U .84 0:1Z 6.5 4l 935 0:01
I 0 4e0 0:143 446 9~ 00

80* Se2:t Os44 Jos 44o.,

019 0 .51 18.9 434 861 -0.4
016.2 41170Oo

T.985 00. 13.4 4 Z3*

550 9.28 .028 1.6 4A1  2-
60 9 19.5 396 :

a~ 9 :911 -1.59 6; :
30 9 1 0-4818 5 :1 -?0 64$ -081Icc 70 o7 92 -5:0 15 6-

so 6:4 06 -18:6 370 1 -0.9
2338 576 -0.9

18 41911 119 6l 6 7 -0.9

:81 1 6 34.1 350 3 s
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TYPE CF 2 CALIBER 1.62 MM AVERAGE DENSITY ?.80 GRAMS/CC.
PROJ. wt 9.212 GRAMS PROJ. DIA. 5.96 MM IMPULbE 2.1 LU. SEC*
DRAG ROCRM. WT, OOOO GRAMS CHG. WT. 2.11 GRAMS SABOT WT. O.1lT GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEC. YAW)**2 0.71

RANGE HEIGHT OF ANGOFSFALL Y SNOR11 O(V)/QjPEI;CDRAG)
m E MILl 0/E JOLt MiEt

0 0.00 0.07 .6 4I -9 0.3

0so h3 O0OT 7O
DR o R .22 0.14 21.4 6903 2 5 -0.3li6
ISU 3925 .622 20e4 645 1913 -008
20U -.22 0.60 I9.2 30 3955 -1.1

300 5.96 0.43 16:2 62
350 6672 2.56 14 34 1

700 1:30:6 -12: S768 - .

Soo ,.44 .:12 18:4' 440 o 91
550 -os 0094 5se 430 ,5.

I o :.3 l. :?l:g 1

90 9981 :., -8.6 38 60i
.00 9.00 e36. 361 1 7:3

3640 o0-2.6 -0 a 33-2

950 50.5? 11O.O6 27

05D~ 2. 10.N7 -390 791 93 :2T
1600 02026 -621 1 33 -109

DRAG~~ o.C ~ 6T* 009GAS PC.DAHNG DG Y 223

60 0.00 0.00 2.63 29 0S 000 0*0 104 -2.2 a2 44 0.66too to1 0.• -4. 10A 233 0:L:so :.,, 0: _0.0.
,5 1.' 90:7S 2800 10.0 05 aI 2f -

ISO0 2.390 .31 -45 Hb 690 2 2 0.
300 20 s3 616 e

33 64 lil2-2

400 :122 8:508 6 8-6



TYPE CF 2 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. IT 12.991 GRAMS PROJ. DIA, 5.96 MM 1"PULSE 0,8 LB. SEC.
ORAG ROCR9,Wt. 0.000 GRAMS CHG. WT. 0.29 GRAMS SABOT WT. 0.187 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW10*2 0.71

RANGE HEIGHT TO ANGF FALL EC NERGY DJIV)/DPCT$C/cRAG)

O 0.00 0.00 100.0 261 449 0.0
0 0.00 0.00 100.0 16 44"

08 910 9 847 so 405 -0.
150 .06 0.60 76.S 244 308
00 16.61 0.80 67.9 39 371 -0.
250 9.73 1.02 59.0 M3 355 -0.3

4.6 60 ~967 2 9 8: - o
42A 9.0 14 298 -0.4

00.8 :.1S 7.9 210 286 -0*559 O 7'229 *1.69 -3.7 0i •74 ::

68 192 .63 62 :82673,6 -- 0.665 693 09 :1:0 f~51. :8:
25*02 .14 -4L.? 193 241 -0.6

a 9 56 .67 -69* as il -0*6
90 1o192.2 4.23 - 0G. -0.7950 5:89 4*52 -|116.6 74 -0.7
990 0.O0 4.80 -32o? 1?O 1B9 -007

DRAG RDCRe WT* 0.389 GRAMS PCT. DRAG CHANGE /IDEG, YAWI**2 2#34

RANGE HEIGHT TOF ANG OF FALL V ENERGY U(V)/O(PCr. DRAG)
M M SEC MILS M/SEC JOULES M/ SEC/PCT

o 0.00 0.O0 92.9 261 449 0.0
0 0 09.9 6j 4420

50 .9 0.9 5 5 434
8. a2jU3 o 56 4150

5 0 0 44 7 -0:
I0 4.6 250 4010
26 1.80 46

00 6.53 .7 3640
50 6.94 1.21 3.9 357 0.1

6 0 6.91 2.43 -5.1 235 50
.6:44 64 -14.2 233* -0.30 ,.,Z 2.86 -:1.5 231 37 -0.3

750 24.14 30729 2e 38 -0.3
8oo 22.29 3.30 -42.7 23 3 4 -0.4

T099: -53.1 -0.4
0 1368 -:4.9 -05

10O 9.72 4.24 -86.6 205 4 -0.5
logo 4o48 -918:7 13 -0.6

4.46 13 -0.6
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TYPE CF 2 CALIBER 1.62 MM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. WT 12.991 GRAMS PROJ. DIA. 5.96 MM IMPULSE 1.2 LI. SEC.

CRAG RDCR. WTt 0.000 GRAMS CHGe WTI 0.57 GRAMS SAGOT NT. 0.16? GRAMS

TWIST RATE NA PCT. DRAG CHANGE / 4DEG. YAW10*2 0.71

RANGE HEIGHT TOE ANGMOF FALL V ENERGI DIV)AyjPE "C1RAG)
m SEC MILS, /SEC JOULE E

0o 1.16 0.000 :4 Is3 :1
100 6.1t 0.29150 Se84, 0.,4S s30 32, -o:.3

1S.$4 9. 3 4 99 74 501

650 111 790::
10 0:3 .4 16 1 140 0

450 19.? 9 .60 -8.j
850 16.1 t863 2i1 3 -0.

5s 214.1 3.23 6: 1 :8361::

60o so, IN ::1
150 42:33 30 -0-0.

so 100 0.00 4.1 223-1o 1.. 3.• 0s~ i i,so '):h3 0:, -1:,o6,6 :.
9O00 -:4 1:; :0.3 :.

1050 4923 3.90 -80.72? 315-0
LIDOO 0.00 4*14 -9106 212 293 -1.0

DRAG RDCRe WT. 0.389 GRAMS PCT. DRAG CHANGE ( DEG. YAW)**2 2.34

RANGE HEIGHT 10F ANG OF FALL V ENERGY O(VI/IPET. DRAG)
M M EC MILS M/SEC JOUL S M/ E /PCT

0 0.00 0.00 50.2 353 821 0.0
0 0.00 0.00 50.2 353 809 0O.

50 2*37 .14 46.2 350 93 0.0
.3 .9 42 346 iT, -0.

6.50 w4.9 162 0:1
8.a5 3.6 48 -0.0~ 8: 9411 -0.

11 02 -0.
400 OIL Hs 0

450 13:. .-33 11:1 Jil 63-0ms90 1.4:20 1.46 6.4
s 0 4,40 4

600 14.36 9 314 1 4

650 14 095 -23.61. 617 -0.70 1:5 ,o..., -13*:1 106 77 :8.4
21;! i.li4I *43 :2j 3ji 9 6 4 -

I3OSO 34064

1100 0,0o e418 1
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S I

TYPE CF 2 CALIBER 7.62 MM AVPRAGE DENSITY 11o00 GRAMS/CC.

PROJ. WT 12.991 GRAMS PROJ. DIA, 5.96 MM IMPULSE 2.1 LB. SEC.
DRAG ROCR WYT. 0.000 GRAMS CHG. WT. 1.10 GRAMS SABOT Wf. U.181 GRAMS

TWIST RATE NA PCT. DRAG CHANGE (IDiEG. YAW)**2 0.71

RANGE HEAGHT 12F ANG OF FALL V ENERGY DIV)/D0PCT. DRAG)
N c MILS M/SEC JOULES M/ EC/PCT

0 .00 0:00 33.2 514 22 0. 00008 : 0.000 56 4 O21994 0.00"

s59 0.09 534 1855 -0.2
168 4.51 0.29 27.8 496 i iS

200 5.83 0.39 25.7 477 1480 -0.
250 7.03 0.50 23.4 459 1369 -0.9
300 8.12 0.61 20.9 441 1265 -1.1

SQ.09 0972 t8424 116u -1.2

12e2 131 84
3768. 917 -.06

m :3 5.e 31 848 -1.6
1.24 790

6 -31 740 15
0 .33 1.7 -7.63'150 10.85 3-* 697 -1.4

600 L0.12 -1 74 311 660 _1:4
8s0 9.14 *I -22.7 304 5 9 :
900 7.90 2*32 -28.3 297 572 -1.3
950 6e37 2*49 -34.1 290 547 -1.3
108 4:56.6 -40.-4 540 2 4 1:14 -46.5192. 81. •• -1.3
1100 0.00 -53.1 72 481 -1.3

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAWJ**2 2.34

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/O(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.3 54 2022 0.00 0.0 0.00 20 3 54 19
so O a0.6 0.09 L897 549 l958 0.0

t00 .3 .18 170 545

3.9 63 046 1. 531 16214*1 OS 056 1718 :00:
350 4.91 0.656: 521~ ~76 -0 *4 6.64 67 -0.4
40 4 4.5 513 6 -0.4

.6 -0.4
5i0 8.04 0:t6 4 -0.5
600 5*83 .14 -1.3 490

800 4.78 1.55 -9.7 482 1-6
850 4.26 .65 -it9s 4 456 -0.7
90 :63 .76 -14.0 148 -0.8

9 0 9 1.6 -16.3 414 1322 -0.8
1800 1:48:6 465 1374 -
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I
TYPE CF 2 CALIBER 1.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. NT 190123 GRAMS PROJ. DIA. 5.96 MM IMPULSE 0e. LB& SEC.

DRAG RDCR. Wi. 0.000 GRAMS CHG. WT. 0.33 GRAMS SABOT WT* 0.10? GRAMS

TWIST RATE NA PCI. DRAG CHANGE I I0EG. YAW1**2 0.71

RANGE HEIGHT TOF ANG OF FALL /VEC ENERGY OIV)/DIPCTDRAG|

MNSEC MILS MAC JOULES M~EC/PT

0.0000 0 100.0 197 386 0.0
0 .oo00 0.00 ,o.0 9I 8:8

so 4.60 0.26 82.9
10OU 8.54 0.52 13.4 191 360
1so 11.81 0.78 59.5 188 349 -0.1

0 4.39 1.05 45o2 as 39-0.18I t+°" :18i 18: 188+ 9
350 ?4, (0

0.03 163 ? 1
49 6 .LL .11~ :6:~ 1I

5 :b:

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE ( DEG. YAW)**2 2.34

RANGE HEIGHT TOF ANGMOF.FALL V OEISERGY O(V IDjPE,"RAG)
M m SEC MLS H/SEC 0OULES u/E~J

0 0.00 0.00 100.0 197 "486 0.08 0418 8: 2 196 ill
100 851 : 369 94 3 6

.00 4.51 04 '1: 90.0
7049 1 6 N:1 100'..+o : :8:.90 8 ) So4 :0 4

8300 .3A - 1 0 J:

1 5 .86 09 :5:311

1280 , . 3 -9.1 1-11
728 0.00 3.89 -10 1 176
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TYPE CF 2 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 19.723 GRAMS PROJ. DIA. 5,96 MM IMPULSE 1.2 LB. SEC.
DRAG ROCRa WTY 0.000 GRAMS CHGe Mr. 0.43 GRAMS SABOT WT. 0.187 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / IDEG. YAWI**2 0.71

RANGE HEIGHT TOF ANG OF FALL NI EC JsNERGY C(V)/0(PCT. DRAG)
m I EC MILS N/E OULES M/SEC/PCT

0 000 GOOD 100.O 260 673 0.0so 44 8: 2eSR 6 67 0:8
1o0 98,5 84.6 252 628 -0ISO 1307 g:S99 76*8 249 610 o0t
*00 6e65 0.80 68.6 j4f :93 :0
250 1982 100 602 242 56 06

N!8  595 3 369 -0.

4 .6 t35 4350

450 685 23o9 3 -0.3

It a SOC MIf H/e JOUL

:s4 :1:3 4 L-8.4.

RANGE HEIGHT TO ANG OF FALL /V~c ENERGY CIVI/CiPCT. ORAG)

.48o 0.8oo .8 0.!0IQ 96 -0.0

:.: :8:4

:4: 12: 5* 518 8:

:.i9

188 1:29 3:.4 6 2. f 40
I a 96j -745 4 990:

-0.3

.60 42 1.0 193 169 -0.3

0 00091-30.

0 .8:00 Tog -io626 A6N OS0

366:9 9N aCF-8 0



II

TYPE CF 2 CALIBER 7.62 MM AVERAGE DENSITY 160?0 GRAMS/CC*

PROJ. WT 19.723 GRAMS PROJ. DIA. 9.96 MM IMPULSE 2.1 LBe SEC.

DRAG ROCR. Wr. 0.000 GRAMS CH,. W,. 1.20 GRAMS SABOT ,T. 0.187 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAW),*2 0.71

RANGE HEIGHT SEF A"GMrF$FALL M, EC E I DIVOD .PCT RAG)M E L / C JOULES NEC/Pcv,

0 0.00 0.08 49.4 397 IS69 0:0
0 0.00 0.0 49.4 391 1554 0*0

so 2.34 0.13 44. 386 -0.1
100 4.52 0.26 4 376 13 6 -0.2
150 6.53 0e39 39.0 366 1324 -Do

9.5 3366 a 210
9.99 0.67 349 1

0 5.3 084 -03 6
9~ii6-0 *

350 .4: 2.o6 -36 :o0

40 •.5i :8:1

DRAG 10CR. Wt. 0.309 GRAMS PC?. DRAG CHANGE / IDEG. YAWI**2 2.34

RANGE HEIGHT TOF ANGM OsFALL. V ENERGY DIV)/OIPT,. 0RAG)
N N SE ,,SN/EC JOUL•S M/SEPC/PT

0O.00 0.00 36.3 a 19

.9 39 1 4 0.0

6J.1530 .3 08 6.6

5 3e32 A 9 4

800 9.O. 42 14.4

650 1:4 26ONO:;:

900 07 -36-2.8 366 1 -0.3

9.79 - 6 307 -0.4

11 :92 :jf;:

900 6.6 3 -3o 2
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c I

-9.54-411,54 
=

ALL DIMENSIONS ARE IN CALIBERS

Axial Radius of Gyrationt . 0.307 Cal. - etted Area 4 21.29 Cal.2

Transverse Radius of Gyration a 2.23 Cal. Volume 1 4.07 Cal.

center of Mass (Nose) - 8.46 Cal. Length * 11.54 Ca.

MahDD 
C N I N 01

No. 0 0 SFT
2.00 

11.15 2 .62

.4 262 .127 2.00 7.15 2.62

.8 * .243 1082.0 7.15 2.6

.250 .105 2.03 7.15 2.66
.9 .. 106 2.34 7.17 3.02

1.05" 407 .112 2.90 7.18 3.71

1 . 01 .4 0 7 
.1 1 2

1.1 * .407 .112 
2.87 7.20 3.62

1.5 .356 .253 .103 .086 .017 2.73 7.36 3.00

2.0 .283 .193 .090 .076 .01r 2.63 7.43 2.71

2.5 .229 .149 .080 .0b7 .013 2.58 7.46 2.S8

3.0 .190 .118 .072 .060 .012 2.53 7.46 2.53

3.5 161 .096 .065 .054 .011 2.50 7.46 2.50

4.0 .139 .u,9 .060 .049 .011 2.47 7.46 2.47

4.5 .122 .067 .055 .045 .010 2.45 7.46 2.45

5.0 * .108 .057 .051 .042 .009 2.44 7.46 2.44

5.6 .096 .048 .048 .039 .009 2.43 7.46 2.43

CD02 (Mach - 2.5) a 5.58 (1/radian squared)

iEstimated data

371 
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Ii

TYPE CC I CALIBER 5.56 MM AVERAGE DENSITY 7.60 GRAMS/CC.

PROJ. WT 5.456 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 LI. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHGo. Wt 0.61 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE /(DEG0. YAW)**2 0.14

RANGE HEIGHT TOF ANG OP FALL V ENERGY DIV)/OIPCT. DRAG)
M N SEC MILS N/SEC JOULE M/SEC/PCT

O 0000 0.00 46e2 518 732 000
o 0.00 0.00 46.2 516 732

50 2.22 0.10 44.3 494 684
t0o 4.*4 0.20 42. 46,D 6 0 -0.050 6.JS 0. 31 39.7 446 546Z -0.T

0 8.24 0.43 37.1 423 4d8 -0.9
250 9.99 S0.5 14 41 -1.

300 599631f3N500 it- .9 I!l4 0 *2 "L., t1 B -*Soo t6:0.o:, ,., 6l! -lo
550 606 1:4 .3.34

650 t6.1? -1:4I
700 16.55 1.9 -9.9 203 :1.3o8 . 14 -16.9 264
8180 6.B54 1:10 -59.*

90 9953 *9 ~ -45 ý 6 1:1-110 t691 11, :69.1 H6It1:2II69
1100 0.00 3.63 -60.8 209 11 -1.6

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY r|iU/0 PCT, DRAG)
M M SEC MILS M/SEC JOULES M/ EC/PT

0 00 0.00 25.5 51§ 71200I8 0 .:0 0SOS
4.5 0.40 396 9-

6OO

1b.311 0 '141 4±II

700 7.29 ! 1106 -0.0

.91: 1 , 8:-9 41 4p:

4.84 6 398
SlOO ;711,9D40O4

180 a4 : -I

37 ;6664 CC01-



TYPE CC I CALIBER 5.56 MM AVERAGE DENSITY 7.BO GRAMS/CC.

DRAG RDCRo WT. O.OOO GRAMS CHG* WT. 1 19 GKAMS SABOT WT. O.OCO GRAMS

PTRIST RATE NA PCTM SRAG CHANGE 5 (DEG* YAI1.$2 0.7S

:[ ~RAPGE "EAGHT III ANG,?FFALL Is C ENERGJUE '•~ •;R

6660.30 0.

,o 1 .7. s 1•1.8
300 5.79 0.47 15.6 S62 862 -1.5
350 .6 26 140 537 116
400 7 S.51 5SH s Ilt" iiI ,. , ,I 5 440

0 0 1.61 " .

"0 ti~ s 4
:6j: Al .4

?i 1080 2.104lIIEI Il II
DRAG RDCR. NT. 0.151 GRAMS PCI., DRAG C;HANGE I (DEG. YAw)*O2 2.12

RANGE HIhAGHT TOF ANG OP FALL V ENERGY 0IVI/D(PC r, DRAGOI
SSEC NILS NLSEC: JOULES N/SEC/PCT

"liii Ii'H
to1 1: 09I

9 7 1:)55 9566

10024: 4i~
1100 00~ 61 :9121 1

108 : :0:
so 4 cc1--

109



TYPE CC I CALIBER 5.56 NM AVERAGE DENSITY 7.60 GRAMS/CC.

PROJ. WT 5.456 GRAMS PROJ, CIA. S.S6 MM IMPULSE ?*I LU. SEC.
DRAG ROCRo. WT. 0.000 GRAMS CHG. WTY 2.57 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT, DRAG CHANGE /IDEG. VAWl**2 0.14

RANGE HEIGHT TOF ANG• FFALL V ENERGY DIV)/OIPCTY DRAG)
M 1 SEC LS Mi/SC JOULES N/SEC/PCT

0 0.00 0.00 7.4 1097 3 0.0

0 :: 00. 107
0.69 0.09 60S.

ISO 1.00 0.14 6: 1008 2o1 -0.6
200 1.28 0.93 r-.1 966 2625250 1.55 0.25 ,,.o 954 2485
300 I.T8 O o3O 4,.5 928 234 ? L.

0: 110e2 4a5o so , 7 1
DRAG RC . :o: I;" 171

•:.4.9 -9: 9it -

WY. 4.1 GRAM -C., A NG 2 21

0.00 0.3 4. 307 23.

700 1248 0.49 e6 11 132 3-

00o .o4 ,037 3221 -40.0

900 I.,,4.9 1077
90 :25 41 1066 919 -4.7

0.J48
0.60.006 340 -0.3

9luo 9 12., 6 93 -0.0

DRAG ROCR. WiT, 0,151 GRAMS PCTe DRAG CHANGE (DEG. YAWI**h2 2.1,2

RANGE HEIGHT TOF ANG OF FALL V ENERGY O|V)/OIPC.[. DRA G)
M M ISIC NILS M/SEC JOULES H/SEC/PCT

0 0000 O. 00 5.3 1087 3223 0.0O
0 0000 0-00 5 3 L.OG? 3223 0*0so 0.2, :0. 4.9 1o,770L.OO o, .0o8 .09 4., 10o6 ?81 0:1:

ISO 0.69 DO 14 4 0 10S6 3040 -0oe3

go 0.48 1026 863 -0.6

j 00

30 00.34 - 956 I46 - .e
4J8 0.38 0 6 50 -046

8 54 0.85 2
70.96 0.91 -3e8 90 -1.7

950 0.07 96 -.4.4 898 2179 -1.8
9 00 054 jQ 5* 8e8 213Lo:00. 9~ 8:°9 101 3:9

8.90 10.t3 -6:4 869 0O -2.1

376 CC-1-6



TYPE CC I CALIBER 5.56 MM AVERAGE DENSITY 11.O0 GRAMS/CL.

PROJ. NT T.695 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 LB. SEC.

nRAG ROCR. WT. 0.000 GRAMS CHGe WT. 0.45 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)0*2 0.74

RANGE HEIGHT TQF ANGOFFFALL M/VEC ENERGY DiVI/ IOPT. S PRAG)
N M SEC MLS /E JOULES M/ EC/L
0.00 0S .3 39 591, 0.0

8000 O0O0 19.3 39 1591 0.0
so508 50.9 3-0.1

180 ,1Q6 48.:1 It 67
200 O.53 454.O 336 435 -0.5
250 12.28 0.70 39.5 3 6 4-08 -0.5
300 14.lO 0.86 34.6 316 385 -0.5
350 a 0:5 10 365 -0.6

00 11.10 - .6

So lasso 6z -0
9 9o?062s

1:8 5.2 i4. 25
980 12:16 46 2,7

lo•g ;:495 1:1 •:1111
10oo 0.00 85e6

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M H SEC MILS N/SEC JOULES MISEC/PCT

0 0.00 0.00 42.1 392 591 0.0
0 :00 0 0.0

0 lo s Do656 -,.,06S. , 0o: 9 32 .0 379 0I9:9 It Ij I MIN60:15 0.3 5 1• 63 54-
4 639 49 -0.3100 11:11 t:9013.7 159 -411.: •i 8? :I•

50 12.126 1.49 ?., 348 462 -0.4
6 2 345 452 -0.4

8 o5 [. -20.0 331 4 S -0.6
0 .98 4.6 11? 406 -0.6

34O -0-9O9 6.0 669 :34. -0.6
1.38 -39.1 319 381 -0.7
2100 0.80 3*17 -49.3 306 3308

377 CC-1-7



TYPE CC I CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WT 7,695 GRAMS PROJ. 0A. Sa.56 MM IMPULSE 1.2 LB. SIC.

DRAG RDCR WiT. 0.000 GRAMS CHG. WI. 0.96 GRAMS SABOT WT° 0.OO0 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)*02 0.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY 01VI4D PCT, DRAG)
M M SEC MILS M/SEC JOULES MI E PCT

0 O.00 0.00 33.4 544 1139 0.0
0 0000 0.00 33.4 544 1139 0.0

so 1.60 0.09 34.7 526 1065 -0.2
100 3011 0.19 2..8 508 995 -0*4
1s0 4.53 49 7. 49 928 -0.5

0~ ;:85 :1

.10 
?750 H 90 .8 - 2.

00 e14 .99 -1
900 7.95 8. 295 U .
850 1*:1 2.7 302

6-*2
G100 0.001: -37039a 4

DRAG RDCR. WY. 0.151 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.32

RANGE HEIGHT TOP ANG OF FALL V ENIERGY DIV)/0(PCT. DRAG)
N I' SEC MILS N/SEC JOU.LES N/SEC/PCT

8 0.00 0.00 21. 302 to-3 0.0

P0 0 000 6

1350 5.28 .67 8.9 508 o4

400 5.67 O.T3 -. 7 966 o4

450 5.96 0.749 :8:97 0
0 6.25 0.00 0.8 54 -0.0

600 6.24 -1. 483 180 -0o6
50 6.12 1.28 -3. 478 -0.6

800 5.13 3.59 -6.3 7 -0.8

4.5? t.70 458 -0.890 3.12 44 706 -0.9
1000 60 :04 -20.0 444 750 -0.9

-050 2.6 O.1 - 95 440 934 -1.0
110 0 2 .26 -25.1 435 718 -0.0

378 cc-0-8



TYPE CC 1 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT ?.699 GRAMS PROJ. D0A. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG ROCRb WTY 0.000 GRAMS CHG. WT. 2.31 GRAMS SABOT WT*. O.0 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. VAWI'*2 0.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DJPCT..C RAG) I
MEC MILS N/SEC JOULES M/ EC/P

0 0.00 0.00 11.4 852 2793 0.058 8:94o*,°° 0060 ?i 1 3 1" 7 -0°:2
100 1.05 0.12 9.9 Qt4 2551 -0.4
1SO 1.5 9.2 795 Z434 -0.6
200 1:91 O8 8.4 776 2319 -0.8
250 2.34 0.31 7.5 757 2207 -0.9

O 69 0.38 739 2099 -1.1
0 ~~~0&45 91?0 19

.40 645 160 -0
0o ., il: ii

2 1~ , 8:J - gi
-40590 3 a-56

0 27 1.16 -5.6 ,117 -219
850 96 -,7.3 -3.1
900 156 3H -9.1 568 13103

18 so 865 - 8a5 -3.

DPAG RDCR* W!T. 0*151 GRAMS PCT. DRAG CHANGE !TED- YAWl*e2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY Oi)DI PWTo DRAG)
M m, SEC MILS M/SEC JOULES M/SEC/PCT

O.00 0.00 8.5 52 2793 0.0
0 0*00 .00 85 293 0.0

0 3:4 56 16-0.3
1:09 *a:341 3 0.4

350 00 4:4 15:
310 :1 *4 1R -0 4 3 :

fl.~ .8 93 413 -0%6SH .:42 se 1028 711 1134 -067

::17 1:19 :1.5 76"11 1160000:01 094 77 J29 -0.9
8 10 197 O -4.1 74 14 140

,,o 1:°. :17 :-. 4

379 CC-1-g



Ej

TYPE CC I CALIBER S.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 11.683 GRAMS PROJ. DIA. 5.56 MM IMPULSE 0.8 Lb. SEC*

DRAG ROCR. WYT 0*000 GRAMS CMG. Wye 0*26 GRAMS SABOT WYe 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (CEGo YAWI**2 0.74

RANGE HEIGHT OF ANG F PFALL I ENERGI 0(V) 47jPj;;CRAG)i!M 14 I'l LSM/E JUL0 *000 0.00 86.6 a85 474 0.0

so 41 8:016 804 o 900

100 7.90 0.36 739 76 4450
ISO 01.00 o.5-4 61.2 0 38 :00:

300 ~ 063 -Lit -

4eo ,,o o. 1, :8:

00 0.0 0.0 4358 4740.

so o6 05 28l 314 -0.4

00 : :9 4 0.

I~ 2 -0.

21,91 .26 4 -8

*00 196 3.43 23.4

650 .6*03 - 114 90 -01
910  134 1:196 -:1.6-8

0 9.0 4 456 41 :1a.
1100 0.00 4-1_1-5.8 0310

DRAG+ RDCR. ,T. 0.158 GRA,,S Pc,. DRAG CHANGE ,-E-. YAW.2 2.,2

RANGEk HEIGHT OFt ANG,?)FFALL M}E JOLS ENIRGI D, V|/qjFE~CqRAG )

O0 0000 0.O0 75.5 285 474 000
0 .0000 01•9,.7" ?s as 411*0so 3.56 91o 40:

0 6.,, is 63.o Is460 000
0 616.6 1.00

10 .Is 1:.26' IN0.4
1 0 9.63 L,4S 23,4 6 0

so ., 2|• o 0 o6 9

so3:8: 630 -42.

950 13.36 -54,4
L0.655 -93

1 00,000 4.21 -85.8 3

.380 CC- 1-10



TYPE CC I CALIBER 5.S6 MM AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 11.683 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 L8. SEC.

DRAG RDCR* Wie 0.000 GRAMS CHG. WT. 0.66 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)**2 0,.74

RANGE HEIGHT TOP ANG OF FALL V ENERGY D(V)/Q|PCT. DRAG)
M M SEC MILS M/SEC JOULE 5/SEC/PCT

0 oao0 O0O Doi. 5te e079 000
.0 00 0. 00 s: e .

110 6O5 0.40 41.0 59 7527
200 8.76 0.54 37.0 350 7 5 -0.4
250 10.48 0.69 32.8 341 6 -0.4
300 11.98 0.84 28.4 334 651 -0.4

35 327 14:8 327 614
400 4.32 T:194 0Y. 6320:
-450 31504. 51 -0.5

0.1 6 9 5oolii ".! '.
6~ tloii!!ilil i

1 44 3 90:

4 ~ 46j -0.

66 it

105% -3896 73 45-0.6

9i

19110 to. 3e0 67:1 is 18 -0.9

DRAG ROCR. WTs 0.151 GRAMS PCT. DRAG CHANGE / (EO. YAWI*$2 2.12

RANGE HEIGHT OF ANGMFSFALL M/AEC 5NRj 1111PjRG

40.6 38 0.0
:9 ,3 7.3 36 660

.0. 38 6 0.0
so1 62 3.990* 312
4:4 -0.0

as 16 1:49 14,,6 -:0.

:934? 695 -0.4

"20 r64 .06 -16 666 0 *

:,I "I.: 6 -0.,,
646 -0.4

1iO00 uO 3.0' -45.1 331 630 -0.6

381 CC.- 1- !



TYPE CC I CALIBER 5.56 MM AVERAGE DENSITY 16.10 GRANMSC•.

PROj. WT 11o683 GRAMS PROJ. OIA. S.56 MM IMPULSE 2.1 LB. SECS
DRAG RDCR. WT. 0.000 GRAMS CHG. WT. 1.64 GRAMS SABOT WT. O.OOO GRAMS

TWIST RATE NA PCT. DRAG CHANGE ( D0EG. YAWI*,2 0.74

RANGE HEIGHT tOF ANG OF FALL V ENERGYo 0(VISDItPCET RAG)
M H EC NILS M1SEC JOULES M/ EC/ icy

0 0.00 0.00 2o., 611 2181 0.00 0.000 0.00 20.et7
50 0.98 .08 l. 599 209, -01to0 1.90 8.17 L$.o 587 201L -t.j

42. .03 la3 :91:61

4.3 0.5 4: 039 1691 -0.7

4o - 671 -L
.34j .84

,.oM TopT•"•

10 4.8-59 08oo 6&.5j :t1: I,,
0 0010 aT 4 2181 04

a5M 6.0? e4S E?95 4E UE

es 5e6 13: 59 30 -0.8

9 3,O O 96.3 -6 96.1000 4.5 4.8 : 86 8? - 0.

1 0,. :Do 1:19 1943

550 4.54 B6 -0.3
60U 0.02 0.000 6* o 4.

0 00 0.0 6j641 -L0.0

88 N4. 8:6 -4.4 60.

so 3.6 -7.6 553 76b -0.6

L 590

-,. 3o5 7. ao0:
350 o.? .1, 6e3~ a si :0:
SSOO OO 0.93 1:3T,1 -0,4

682 4s52 00- 12

650 e43 he 164 4:00



I|

TYPE CC I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 6.720 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG RDCRo WT. 0000 GRAMS CHG. WT. 0.38 GRAMS SABOT UT. O.OOO GRAMS

TWIST RATE NA PCT. DPAG CHANGE / IDEG. YAW 8*,2 0.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V1/i•PC). DRAG)
N SEC MILS M/SEC JOULES M/SECIPCT

0 000 0 00 4o4 355 549 0.0
0 0.00 0.00 T4.4 355 549 0.0

so 3. H 0.14 70.3 339 502 -0.1
100 6.9 0.30 65.7 326 464 -0.2
150 10.0 0.45 60.9 315 433 -0.3
200 12.88 0.61 55.7 305 407 -0.4
250 15.48 0.78 50.2 297 383 -0.4
3 .481 0.95 44.2836 -0.5

' 13 381:280 3e2 -0.6AJ 3 :6 ? 203 31123 -0.
41.93 1.5 0940

5 096 1.69 f57a-0.6
4.61 2 .30 1. 250 0o2

609 9 1. 43 257 -0.*01 4 9
7 0 14 is S3i :-* 8.9

900 168 216 :100.6011054 1.69 03. 0
08 .46 3.20 -42. 182

1100 4.48 -113.6 82 144 -1.2

DRAG ROCR, WT. 0.241 GRAMS PCT. DRAG CHANGE [ DEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/oIPCr, DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0:00 52.9 355 549 0.0
0 0 52.9 0.0
50 :58 0.4 4 35535 0.04.60 ý.9 44.? 346 S5•-0.110 6,9o.3405 142 S5:|
0 89 0.58 36:2 346

a?7 53 4t9 :4

400 0410 3144 -0.3!•• I~ii ,.g 1"•413 "0.4
3:3 4 3 -0.4

.06 166 2.6 309 811 -0.4
421.6-0.15 ,,0 .83 -2,.7 30I .."0.

7 0 14.84 1.16 :1A R9 379 -0.5
p750 14.03 o33 -1. 94 369 -0.6

a 8 -9. 05g 191. 350 -0.6
1I 3S 6 350 -0.69 324 -0.6

i lilA -: III iN o8.;
Ill 1:8 S -64.6 2o -0o.

383 CC-1-13



TYPE CC I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC,
PROJ. WT 8.720 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC,

DRAG ROCR* WT. 0.000 GRAMS CHG, WT. 0.87 GRAMS SAlO0 WY. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I £DEG. YAW1**2 0.74

RANGE HEIGHT OF ANG OF FALL V ENERGY DOV)/D|PET. DRAG)MMICMiLS MISEC JOULES E /SCPT

0 0.00 0.00 41.4 49 55 0.0

so j~j U:1 ; 0
to o 14.94 453:0

L1.7

ISO 6.20 38.4 431 :
200 ..1 0 3535250 9169 0.57 32*5 394 ?6-009
300 11.20 0.70 29.1 376 4

400 13.69 133450 14.63 1.3 16.8 319 41

SSO IS.61. o44 6994J

lO5 6.33

1100 O.O60 9.$ -. 0 0

DRAG RDCR. wT. 0.241 GRAMS PCT. DRAG CHANGE / 10EG. YAW)**2 2.12f

RANGE HEIGHT TOF ANG OF FALL V ENERGY D|V)/D(PCTt DRAG)
N N SEC MILS N/SEC JOULES M/SECIPCT

Soo 13.9 N. 66 990 10.00 0.0 -38 49 105 .
90 0.0 0.0 7.4g 492 0.0

10 0.00 6635 4363 -.

100 3o39 .3 -443 133e

0 000 1.055 4740 -1.

DRAG 5.~wW* 41 0.AM 6C.5DA HNE 1E*YW*2 21

350 6.80 0.14 11.7 -0.0
so 29 O.O .348

9014 ýj .2 480 11939-.
so 3 :6.6 0 -0.

500 15 e4 108 463 "10*50 5.41 0 Si 429 :989

7O0 .28 0.68 -10 -0.8

850 6.00o.
950 6.09 2.18 6 - -O.8

4o o 0.6 6.44 -19.6 0.9Soo0 622? 0:4* 44:8-

600 o0o0 2.58 -3312 481:

384 CC-1-14

I!



TYPE CC I CALIBER 6.50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 8.720 GRAMS PROJ. /A1. 6.50 MM IMPULSE 2.1 LB. SEC.
DRAGi RDCR. iTe 0.000 GRAMS CHGo W1" 2.21 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT9 DRAG CHANGE , (DEG. YAWIS*2 0.74

RANGE HEIGHT OFO ANG OF FALL V ENERGY DfV)/O|PCT. DRAG)
M M ;EC MILS M/SEC JOULES M/SEC/PCT

0066773 2605 0.0
°1 :0oo :00 ,6 2685 000so 9 7o 11:9 ?l 24o o -.2

-138 TO5 216b1-Og0 9 08298 60g 2029 -009
0.35 11.7 66 1898 -1.1

300 4.06 0.43 10.5 637 1771 -1.3

o. .; 4|:52
4:1 . :1:

4-3A

9" .i3 :h: ,98!300 .0 -2. 54 -3.
0930

a 10 9 919-3.
-3. 4361 -3.1

DRAG RDCR. NT. 0.241 GRAMS PCI. DRAG CHANGE l (DEG. YAWI**2 2.L2

RANGE HEIGHT OF ANG OF FALL V ENERGY D(V)/OfPET9 DRAGI
M MHEC MILS M/SEC JOULES M/SEC /PCT

0 0 0 ?73 2605 0.0
0:73 .605 0.01:900 899 9.85 191.9 8.9. :8:| 8-

1 .76 0.150 .38 00 : 750 2449 -0.2
00 :?6 6 ?43 399 -0.3o 09 39 :8:4
390 62 684 2

. -18 677 9 -0.9
S° .94 :6
60 :.0 -8.8 ,34 684 :0

.0 4 1 -10.8 1691 -1.4
0000 :- :,6:6 1653 -1.5

900 385 16810

641 7 :1:



i_

TYPE CC I CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.298 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.6 LIo SEC.

DRAG RDCR. WY. 0.000 GRAMS CHG WiT. 0.2S GRAMS SABOT Wi. 0.000 GRAMS

TWIST KATE NA PCI. DRAG CHANGE I 4DEG. YVAWI*2 0.1 4

RANGE HEIGHT OF ANG OF FALL V ENERGY D(V)/D PCT. DRAG)
4 M IEC MILS "/SEC JOULES M/SEC/PC

0 0.00 0.00 1000. 214 462 0.0
0 0.00 0.00 100.0 2T4 462 0.0

50 4.76 0.19 93.2 268 443 -0.1
100 9.1 0.37 06. 263 45 --0.1
Jill ,3 7 257 401 -0°

4 36.'
"30.S ;:311 1

o00 30.28 45 -22

1.000 -10026. .05?o 27.93 3.21 -360.74

900 .e38 3.9 -8. 309 so
950 19.19 4.926
1000 10.27 4:1 07*4

1086 080 5:81 -I:9 171 1 8
DRAG RDCRa WY. 0.241 GRAMS PCTo DRAG CHANGE / 1080 YAWI**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V) / PjT. DRAG)
t4 M SEC MILS M/SEC JOULES E /;CT

0.00 OOC 6500 274 462 0.0

20.0 00 el 0 8:o
100 1.69 0.7 71.4 69 '440

58 4.0,1 0. 6o4.4
so ., IL00 8:o 4*24:g, :: I 41

1:
4 3 .. 4

400 o.84 2 .IP9 -0

S~o .oo•' -4*3 :9! 4• :
82467 -4.7 245 - 1

6 0 24*23 5 1-3: J48 :80:1
700 23*38 1 " ~ 4 ~ 48 -Je3

IO 22.10 .94 :3: 4'

950 1 .49 .82 -6160a

386 CC- 1-16



a

TYPE CC L CALIBER 6.50 HM AVERAGE DENSITY 11.00 GRAMS/CC.
PROJ. WTY 12o290 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1*2 LB. SEC@

DRAG ROCRe'WT. 0.000 GRAMS CHG, WT* 0.62 GRAMS SABOT WT, 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW**Z 0.7.4

RANGE HEAGHT 11F ANGM?[FAL1 Mf4EC %R2 O(lETCR

o0 1:•, Ma, F1 156 0.9 : -. 364 799 :0.1
V 91 5N, 34 74

is0 0 42 47.8 338 703 -:

20' 41: 8 664 -0.4
3 6 0 63L04

313)6 -0.'.

4 96 -065

DRAG RDCR. WY. 0.241 gRAMS PLY. DRAG C~tANGE / (DEC. YAW~ee? 2.12

RANGE HEIGHT TOP ANG MISFEC ENERGYS 0(V)/O|PCT 1 R RAGt

0 0.00 0.00 45.3 313 U 6 O.U

107 0 3 1-0

34 0

9.1.

100 1:0uou -8106 11 -:

DR^GRDCo 6.0.4 1 GRM £6.DA IINE fl~ YW*2 21

RAG387T O N FFAL v EEG DV/ICT-i-?AG



TYPE CC I CALIBER 6.50 M" AVERAGE DENSITY 11.00 GRAMS/CC:
PROJ. WT 12*299 GRAMS PROJ. OIAo 6*30 NO IMPULSE Zol LIl. SEC*

DRAG ROCRo WYe 0.000 GRAMS CHG. MT. I.76 GRAMS SAGOT MY. O0OOO GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI**2 0.74
RANGE HEIGHT TOP ANGMOF FALL V ENERGY DIV)IDIPCT* DRAG)

N M SEC LS MISEC JOULES M/ SEC/PCT

0 0.00 0.00 2S.9 586 2112 0.0
0 o.oo 0.00 25,9 551

50 1.24 0.09 24.5 ,•o HIS -8:7
100 2.40 Oa19 22.9 5s LH93 -003P18 4.t .6 1:4 114 17£

5 69 48: 61 06I 4 J02 0

350 6.9 t 3.9 47 141
800 r o919

90 10 6.0 .0O :143 1912

I• M S ES4 m48 :6 384T

g oo "NIa

100 0.00 s63 1

9ooo 4aS - 6
1838 :49 -1-318

1100 000 -4008 316 574

DRAG RDCRo WT. 0.241 GRAMS PCT. DRAG CHANGE I (DEG. YAW10*2 2.12

RANGE HEIGHT TOF ANG Of FALL VE ENERGY CIVI/ 0 PCT. DRAG)
N m SEC MLS MISE JOUL .S RI EC/PC

O 0.00 000O 0: I :
Is-* 11 0:85, j: 08 Jil:8:

3:9' : 1
300 4o39 96j

00~ 14 4

5. 16 l l
J2 .46 :i I -

1000 a eo 1.86 :1- 491 44
4:88

388 CC-1-18



TYPE CC I CALI DER 6.50 MMH AVERAGE DENSITY 16.70 GRAMS/CC.
PRUJo WT 1S.6fl GRAMS PROJ. CIA* 6.50 MM4 IMPULSE 0.8 LS. SEC.
DRAG ROCI. WI. 0.000 GRAMS CHG. Wt. 0.32 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PC?. DRAG CHANGE / I01G. YAWI**2 0.74

RANGE HEIGHT IQP ANG OF FALL "I ENERGI DIV)/DjPCT CDRAG)
MSC MILS MEC, JOUL E M/ EC/rCT

s 4.3 2o5 a 3 1 :

65 Is2 IeJf504 1943 326 -0.3
734 3.9 22.8 16 31304

40 0.00 0.0 10. 40 49 0.0
400 10. 2064008.2 04: 178:83

604 0.0 14 19

0582i54 37 295-
?00 3:3 :4 .6 -0.3

73 0 39 4*456 6 -0.1

DRA .78R -A0. -04 RM CoDA CAG DG A1* .1,

0 ~ 8 :S -8a 815 31 0.0

38.9 97C-61-0



TYPE CC I CALIBER 6.SO MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 18.671 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR. WT. 0.000 GRAMS CHG. WT° 0.42 GRAMS SABOT WI. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW1|*2 0.74

RANGE HEIGHT F ANGMsFALL M/jEC ENERGY J E V,/O|PCT.C RAG,dl "is NGfFAL JOE LE EC/0 0.00 0.00 91.7 272 693 0.0

50 4634 0.19 84.9 66100 6235 0.37 77.9 265 65 -0.1
I00 7.00 0. III 4e6 28:

75 I2.90 3.07 9 9 -0

0 26 as 3S 3964 -0
400 24e63 1 440 0

800 22.69 3.:9 -9-0.
850 .28 3.2 -54.5
9o0 ?.34 3.4 -65. :0 010. 4 .3
950 13.85 3.09 -3: 6.4.1 o

9000 9.80 4.23 - 0-.6

1050 5.20 4.48 -99 205 39 -0.6
1100 0.00 4.72 -111.7 202 363 -0.6

DRAC RDCR. WT. 0.241 GRAMS PCI. DRAG CHANGE I (DEG. YAW)1*2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCI. DRAG)
N M SEC MILS N/SEC JOULES m/SEC/PCT

0 0.00 .00 8 .8 271 69t 0.0
o 0.0 00 .8o •a 6, 0.0

so 9 1 0.00
100 686. 6 0.0

0.56 61 67 663 0.I
1.86 .94 461 645 -0.

25 1.17 3 .0 -0.0:1 221* S A :8:
550 23.18 :
S00 23LS054 0 :6600 23.*10 AN-A-

800 1.8 4so .. 6,.)o3 :46. 41 If::
$Do 4.3 3.51 -541 51 _o

950 1.42 :. - 1 36 -0.3
1000 8.07 3.94 -1 so3 5
1050 4.27 4. 1 4-0.41100 0.00 4. ? 9 -0.4

390 CC- 1-20



aJ

TYPE CC I CALIBER 6.50 NM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 10.67T GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR WYT. 0.000 GRAMS CHG. WT, 1.21 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI*$2 0,74 !
RANGE 1 HEIGHT TOF ANGMOFSFALL E ENERGY OIV)/DIPCT DRAG)

N N SC NIS MA EC JOULES HISEC/;kT

0 0.00 0.00 43.5 418 161 00
.00 1:1Q 43.S 418 6 0.0
:0oT 49:6 4• 9~ t o.2 0.99 3" 6 400 4o 6 0:1:

58 5 i4.4 392 143:8:110 .736 .50 31. 391 L37i 0:
250 Soso 0:63 h:06 | 311 -0.4

-*1 2.9 36 12954 -0.5

9oo . a -00
1.H70 -AL0 DAG

HS

3O -t6:T

60 00 0.0 34. *64 90.0

610 61 9 -0.7

0.3 At. 10
Bo2166 151 -0.

900 8&06 -:2:6 298 B :8:7910 6ii 94 To.: 14 86:

9409 1 ;5 00
0 0 .6 -2?184 -.

olju -0.5

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE (DIEG* YAWl**2 2e12

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/DIPCT* DRAGI
M M SEC NILS M/SFC JOULES M/SEC/PCT

g1 -o a 43 08

6 13.7 406 0.
0? 403 C- -0 1

41 8610439 4 0

70S 161 191 1411

sso: 9:9 a6 Ge34 14SOo.

ll0 70,0 0 0 -161 366 -032

3 4 - 9e 1 6 -0-21

990 :99 3: 114-0,

9 0 40 1I1 6 M I I9 I r4



TYPE CC I CALIBER 7.62 MM AVERAGE DENSITY 7.60 GKAMS/CC.

PROJ. WT 14.048 GRAMS PROJ. DIA. 7.62 MM IMPULSE O.6 LB. SEC.

DRAG RDCR, WT. O.OOO GRAMS CHO. WT. 0.29 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW)1*2 0.14

RANGE HEIGHT OF ANG OF FALL V ENERGY 0V104|PCT) ORAG)
M M IEC MILS M/SEC JOULE EC/

0 .00 6.•00 10000 2 49 435 0. 00 000 4

10 9.02 237
SO 128.96 6 71 374 -0.2

200 16.28 0085 64332S0 L9.19 1.07 54.L H9 3 8 -O:A

S+OD° ::++ ! +!+i!o90 ,.,2: 4 7 -. 3 6o

500 8.35: 3 *3 -6400"942-0

"96 24 946D 13:69 J:+ : 31:jo -*
70, 0 .03 o•" -.64.o3 ?s: -o.s

DRAG RDCR. WTr. o.39 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/O(PCT. DRAG)
m N SEC MILS N/SEC JOULES M/SE C/PCT

0 0.00 0.00 100.0 49 435 0.0
O 0.00 0.00 100.00 9 435 0.0so 4.12 0.20 91.8 46 414 0

100 9.03 0.41 83.5 R3-0o:.ISO 12e93 0.62 14o9 40 4 3 D
g.43 1.4 3 0.2 393 -01,,a~

1*94 38.6 :8:400 Is. ), •.69 29g 16 11o-0
450 1o0 1 19.
500 ;7.69 .29:0 -01;:8

ss 2o8 69 fO-003
690 2.956 .59 16 -0
650 26.72 .863 2 7?4::
700 25.34 3.06 -33.8Io
750 23.40 330 -45o4 205 10 -0.4
800 20.88 3.55 -51.6 200 913 -0
850 17.74 3-? 70.4 95 It :

90 395.490 -83.9 j90 8950 94.3 4o33 -98.0 185 ~ 35 -.
1000 4 .3461 29 111 2J4 -*
1037 0.00 4.81 :11403  1 8 216 -0.

392 CC-1-22



9

TYPE CC I CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. kWT 14.048 GRAMS PROJ. CIA. 7.62 MH IMPULSE 1.2 LB. SEC.

DRAG RDCRe WT 0e0O00 GRAMS CHG. WY. 0.52 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PC,. DRAG, CHANGE I DEG. YAW..*2 o.74

RANGE HEUGHT 11F ANGMtSFALL M,|EC ,NERGJ DlVl4iQ CVRAGj
c L JO LET

8:8 00 ,., 336 783 0.0
to 6*86 031 65*0 US 699 -o.2ISO 93, 47+ 59.8 30? 662 -0.2.74 o.6o 54., 99 630 -0.3

.99599 -074
35 :46 1 6 36e4 a 543 -005

41 D9 4 9,7 517 -0.5

0 0 2 -10 1.5o :it 469 :t6:*

0 0.0 0.0 57.4 336 479 0.0

0 33 77-55

9 77S 0.09H7.45 .4 '9416-,0 -0.9
850 O 9.48 0.9 38.9 if33 -009

1.99 243 -57,7 i- 318 7 .7

LA9 16 -11: 6302 -10.3
6.8 k" -i: 81 -10

05 ,1.. 4 -9.0 I9
4109 0000 4.42 -106e6 193 -0.4

7RAG RDCR. WT. 0.389 GRAMS PCr. DRAG CHANGE I 5DEG YA8 I,2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/D(PCTe DRAG)
M 0 SEC MILS 0/SEC JOULES -/SEC/PCT

90 0300 00 -0e 33 69 .

0 57.4 33 793 0
ill 32., 3 9 is?11 ?45 0 1 3*6 1 ;4g•o 9.,, 0.1, 389 I -0.1

110 601 ~~3e.9 32 61""4 1 D :J4 to?01 600*
680, 6 0 520 :8:410 6:4 1:1100 92 9

2 43089 57 -0*4
Bo 0 38 .0TO 8 4 -0.
900 16:11 a. 1099 IN- 0.""950 6:4T1 -465 9 -.S 9 3 1 -53.o J62 451 :0t
100 03B -68.4 85 549 -0.5

393 CC-1-23



TYPE CC 1 CALIBER ?o62 MM AVERAGE ODNSITY 7o.O GRAMS/CC.

PROJ. WT L4.048 GRAMS PROJ. VIA* ?.62 MM IMPULSE 2.1 LS. SEC&

DRAG ROCR. WT. 0.000 GRAMS CHG. WT. 1.63 GRAMS SABOT NT. o00oo GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAWI**2 0.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/0(PCT. DRAG)
N N4 SEC NMILS N/SEC JOUL M/ SEC/PCI

0 0.00 0.00 36o4 526 1943 0.0
0 0.00 0.00 36.4 526 1943 0.0

s0 1.74 O.tO 34.5 508 18ll -0.2
100 3.39 0.30 32.5 495 66 -0e4

.0 11 450-9 8 1 f r: 0, -00:
300 8.88 0.64 10
350 9.93 0:1.41

2.084-9.0 306 657850 **.95 :.2, -4.8
750 e.,6 2.60 -3..' 306 65

900 8.62 2:42 -30.8 284 567 -1:3!•!950 6*964826 •i2s60 "•'-37,1 271 ' 6i540 b *;=

0000 -58.1 5e 464 - *4

DRAG ROCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (OEG. YAW1**2 2.12 I

RANGE HEIGHT TOF ANG OP FALL V ENERGY oIV)/DoPC,. DRAG)
M SEC MILS N/SEC JOULES M/SEC/PCT

0 0.00 0.00 23.2 526 1943 0.0
0 0.00 0.00 23.2 j9 3  .o ooo ooo .325116 943 0D0

09~ 103ISO 1.01 0.. 95?10D 92|o 3.o83 .39 158U :-:

38 S 8 i:99 16 1350 5.?o O.69 9.6 489 la -
40 62 e9?54 9 6-G:06

450 6.44 0.90 Se3 4 . -0.5
500 6.65 :10 3: 464 * -0.5
550 6.7 6 -600 6e74 -1.4 464 -06

0 6,3 -6.1 4 4-4
750 6.0 1054 - 450 4
ROO 5.55 445 13*aso ,.95 9- :1 440o
900 4.23 -.6 46
950 3.37 2.00 i.:A 4 1 :',iZ.91000 2.38 a-•j 1.96 4,1050 1.26 4.4 4

1100 0.00 -27 o2 0

394 CC-1-24



.1

TYPE cc I CALIBER 7.62 MM AVERAGE DENSITY Il.O0 GRAMS/CC.
PROJO WiT 190811 GRAMS PROJo DI~e 7o62 MM IMPULSE Cob Lb* SEC*

DRAG ROCR. iTe O.O00 GRAMS CHG. WT, 0.33 GRAMS SABOT WY. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG* YAWI'*2 0.74

RANGE HEAGHT 11 ANGM•4SFALL V ENERGY OV),,jPE--DRAG)
M c LS M/SEC JOULES M/SE I

0 0.00 0.00 LO0.0 198 388 0.0
.0 0.00 0.00 O0 O0 198 398 0.0
o 4.60 0.26 a7.0 194 3 4 0.0

1oo B.ss 0.32 73.5 191 360
150 1.82 0.78 590. 157 346NO :.3 ,.9: so. ,0:1
300 if :61 14 7 l:350 *6.89 If2A :00:
4i~ 1 j:9fl 2:

, 0 .178 - .• |U -o.
"°0 1•:1f :2' -73.2 1 26060  -9 .6 Is :0.3

S672 60.4S661 00 79 .,1 116 2 -0.4

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE ( EDEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/DCPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 100.0 198 388 0.0

0s 2::6 92 a.~ 074.6 9I 3 0o:8
1900 L 1:16 0.77 60.7 0.000 4o .0. 4 ,1 3 -0.3 33+ lit -0 :1

0 6 38 :01

610 10.e9 :2 709 34_

o 0 ..51 .. -3.8 14 -0.

3.0.8o -109.8 170 281 -0.0

395 CC-1-25



TYPE CC I CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 19.811 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT* 0.000 GRAMS CHG, WT. 0.43 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCTe DRAG CHANGE I 4DEG. YA*I*02 0.74

RANGE HEIGHT TOF ANG OF FALL E NERGY D(V)DPGT.ECPTRAG1
M M SEC MILS MIAEC O0ULt ~ /E~/

8:00 00 260 670 0.0
0 oo 0.00 HOOD:oo 610 0.0So 4,74 0.1 92.S 646 000

0~ 6*6 0.0
IO 3:06 .60 -o 4

0 9 59. 3
00 12.47 9 .5 3 9:8

4.66 43 .1 15 5:23
550 8Soo 1!1! 0it it: tit :8
550 B.63 451 -0-4

-22.2 4 4 ~ 85
750 4*44 3.31 -*6.8 99 392 -0.5
600 21.83 3.57 -59.6 96 379
850 1o.5e 3.83 -72.9 IN 3AL6 0:2
900 14.66 4.09 -86.7 18 3 4 -0.6
950 10*:5 4.36 -1 1106 1
1000 4.T3 4.63 :11 8.7
1039 0.00 4.85 -12,.

DRAG RDCR. T. 0.,389 GRAMS PCT. DRAG CHANGE ( DEG. YAW)**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY O,•|IOPCT*. DRAG$
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 92.7 260 670 0.0
0 0.00 0.00 92.7 260 670 0.0

so 4.37 0.9 5 658 0.
100 6.38 0.3:199 77 .7
1S0 12.01 0.59 69.9 24 634 -0
200 15.25 0.78 62.1 951 --O6
250 18.11 .98 54. 9 611 -0138 Jo.5, t:9 4t:j 4; -o.22 63 Il,"Oe41 1 0

o00 24.28 5.9 |9e4 4,1
450 25.52 N.80 -09 740.
500 26.34 01 0:1)5$500 26.12 163 N:• 11 -8.

690 J6 68 43 -505550 26o.9 * 14

700 25.25 .86 :- 3 :750 23.86 16608 -3e.2 8
800 1.99 3.30 1 5 1 -093
850 9. 5 3.529 -0.,
900 f68 1 -6 4 -0.4
950 3.Q43 3.98 -74 . --0.4

1000 9.52 4.22 -8S5o -0.5
1050 5.05 4.46 -96o 206 4 4 -0.5
1100 0.00 4.71 -108.6 203 4 0 -0.5

396 CC-1-26.



TYPE Cr, I CALIBER 1.62 MN AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 19*811 GRAMS PROJ. CIA. 7.62 MM IMPULSE 2.1 LB. SEC.

DRAG ROCK* WT. 0.000 GRAMS CHG. We. 1.20 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAWI**2 0.74

RAýGE HEIGHT IfF ANG'fFFALL M/tEC ENERGY O4V,/B(PCT. DRAG)
N C MLSf/C JOULE M/E/C

0 .00 0.00 51.3 398 1569 0.0
08 8 513 398 1569 0.0000 4 813 48.1 :38

0•0 4.11 026 44.6 376 1400
6 0.39 41.0 365 1321 -0.3

200 8.74 053 37.1 355 L247 -0.4
04 0."e68 31:?345 1 -0.5

12336 11821 -0.5

41 9: :8:654: 8I 1. 18011 -0o
0oo .6 9.4 9 45, -o.6

I : 8 12:
108 4.7? 2:0 4.11 ? -0:;

"1. 46 e84 -3: 69 603850 L.20 1.673. -0.*8
.39 -:4.9 !64 4 0'

10 3:,1 60 670 -0.9
39ý •41 :601 56 648 -0.9

ROD NO 31 -68.5 151 626 -1.0

ORAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE (DEG. YAWI**2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 .00 0.00 39.0 398 569 0.0
00S4 39.0 I9 1 69 0.0

:00 :3 6:
0.38 29.3 -01
.501 6.0 366 :8

296 -0.3

-4: 3t :8:
-6 :l .6 383 j|4*-o.

9.2 0.0 0
930 1167 -0..
5 07 fl -0.

go 16 17 -6.5 359 63 -0.4
0 10.49 6.6 -10o4 356 142 -.

758 So 14*4 354 -0.4
1:89 -0.14 84:j :8 :46

430 ~ 45 3 .48 343 4 -0.5

397CC- 1-2 7



L1

TYPE CC I CALIBER 7.62 MM AVeRAGE DENSITY 16.70 GRANSICCo

PROJ. WT 30.077 GRAMS PROJ. OIA. 7.62 MM IMPULSE 0.8 LI. SEC.
DRAG RDCR* WIT 0000 GRAMS CHG. We. 0.39 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAtWi**2 O.4

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/IPCT RAG)SM SEC NILS M/SEC JOULES 141SECACCT

0 0.00 0.00 100o0 Iss 361 0.0
.0 0.00 0.00 10O.0 551
so 0.40 0.39

100 :75 0.6 6I 572
150 10.02 0.9 35.0ioog 11:111 1:31 t47 3so• 1-I16 :2:3 45 3 :8:t

0 2 313 :010 4. 9 -84.8 I444' 0:190 3.04, -10704 3& 1,02

DRAG RDCR. WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG* YAWI*Z2 2.12

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)0/IPCTý DRAG)
N N SEC MILS N/SEC JOULE M/SEC/PT

0 0.00 0.00 100.0 155 361 0.0
0 0.000 100.0 155 818so 4.4o 8:30o ?9°. 8:8

150 79 . 79.01
1 008 009 361 :5 0:0

350 8e53 o.3o 11., oto

398 CC-1-28



TYPE CC I CALIBER N.62 MM AVERAGE DENSITY 16.70 6RAMS/ICC

PROJ. WT 30.071 GRAMS PROJ. DIA. 1.62 MM IMPULSE i1* LS. SEC%

DRAG RDCltR T. .0000 GRAMS CMG. WTI 0.49 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCTI DRAG CHANGE (DEG. YAWI**2 0.74

RANGE HEIGHT TOP ANG? sFALL V ENERGY DIV) O(PCT• DRAGI
SEC L HiSEC JOULES N/SEC/PCT

0 .00 0.000 100.0 197 54 0.00
8100.0 11897 64 0.0

11 ~.859.9 90 9 -A.2 0O 14942 .04 45: toSi -0.1
21 333 113 as 5 :30 7:49 :5, 16.5 183 S02 -o13§ 0 .4 _4J.4 189 0

4 0t :64 4t 47 -
Q -30.0 46

5 - 431

61 :1 1:6 44f

DRAG ROCR, WTi. 0389 GRAMS PCI. DRAG CHANGE / (055G YAw)..2 2.12

RANGE HEIGHT TOP ANG OF FALL V ENERGY OfV)4DOPGf,,ORAGI
1 M SEC MILS N/SEC JOULES T

6.

399 CC- 1- 29



TYPE CC I CALIBER 7.62 MN AVERAGE DENSITY 16.10 GRtAMS/CC,

PROJ. NT 30.O?1 GRAMS PKOJ. DIA. 7.62 MM IMPULSE 2.1 LB. SIC.

DRAG RDCRv WT. 0.000 GRAMS CHG. WTe 0.72 GRAMS SATOT WTT 0.000 GRAMS

TWIST RATE NA PC*. DRAG CHANGE 1 (SIB. Y1|W).* 0.74

RANGE HEIGHT Tt ANG1 NO ALL V/16' %EUP11 OtV)( f!G jCVAG1

0 0.00 69;
8:8* 971.6:

so": 1:71 0 s
100 7*12 0:3 1:3S

ISO 10.23 0.53 60.0 9 ?a
200 3041 0 74 r% 3. 5 6 -0.ouS 9e40 6.225., 6 4 : 2

0.65 1

go 6l 49 I4

10 * 46 39 9
750 4

ISO 16.9 -46.46: 36 Ri0ou14*.47 3s 35
3 061100 0':60 4::Rl .6

DRAG RDCRW. 0.389 GRAMS PCT. DRAG CHANGE 4 DEG. YAW)*i2 2.L2

RANGEM HEIGH( TOF ANGt FL ALL V ENERGY DIVi/D IPCT DRAG)
m m SEC LS MISEC JOULES M/SEr/PCT

0 0.00 0.00 11.2 2U9 9 56 0.0
0 .000 0.00 712 269 1 56 0.0

s0 l.35 a. 8
60 6s0 0:1

198 19, 0 1 :
355 01.0s a6 31.

"°°"'"' ! ii:.i6 66

iO08 4.8 :? 64 -0

95:0 - 5,:

RO10 00 9 1.05 -77.9l 3 .4

400 CC- 1- 30
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cC2 60

S9.54.

-- 1:5.55-

ALL DIMENSIO S ARE IN CALIBERS

Axial Radius of Gyration £ 0.321 Cal. Wetted Area a 27.57 Cal.

Trlnsve?5e Radius of Gyration t 2.o6 Cal. Volume 5.64 Ca.l?

Centsv os Rains (Nose) * 9.59 Cal. Length * 13.54 Cal.

DCo cN CPN CO

No. Tracer . -

.---- 
2.00 7.25 4 6

.4 .294 .159 
2.00 7.25 4.68

.8 * .271 .136 
2.00 7.25 4.68

.9 .27: .132 2.03 7.25 4.75

.95* .285 .130 2.14 7.26 4.99

.0 * .316 .132 
6,34 7.27 5.43

1.05o .43 .139 Z.97 7.2 686

1 ,0" .433. 2.94 7.30 6.73

.3 3 .123 .108 .017 2.75 7.46 5.86

i's .431 .263 .137260 741 56

2.0 .310 .200 .110 .095 .1 2.60 7.41 5.67

2.5 .253 .15 .098 o.04 .014 2.58 7.49 5.42

3.0 .211 .123 .088 .075 .013 2.59 7.60 5.15

S.80 .101 .079 .067 .012 2.61 7.71 4.91
3.5 .156 .84 .072 .061 .011 2.63 7.79 4.73

C 4Mach 2.5) " 5.58 (1/radi5r squared)

Estim1ated data
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TYPE CC 2 CALIBER 5.56 MM AVERAGE D•.N|TY 7.80 GRAMSICC.

PROJ. WT 7.564 GRAMS PROJ. DIA. 5.s56 MM IMPULSE O.8 LB. SEC.

DRAG RDCR, WT. 0.000 GRAMS CHGe. WT 0.46 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCTe DRAG CHANGE / (OEG. YAWI**2 0.46 i!
RANGE HEIGHT TOF ANG OF FALL VEC SNERGY D(V1/DOPCT. DRAG1

P PSEC MILS OULEES M/SEC/PCT

00 oO ei6 IN" III :1N
900 8.00 4.6 lt I2i -20U Lo.• 0055 44e4 339 431ý -0.425U IN!3 0070 39.9 329 409 -065

1100 -89.

4348 1:1l

SSG 0tFL

ilo t1, :88flll

RANGEM HEIGHT V N M F L Nt E J U E NER GY 0 lV) O PC T .M/ E / RAG)0000 0.00 0Z.6 391 599 0.0jfl~ : li ii l
900 1 42-4

181 4:8 -I_

ii IA

110 0I0 209 -6
404RCeW*011 RM CsDA HAG DG AI* CC-24



TYPE CC 2 CALIBER S.S6 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 7.564 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1., LB. SEC.
DRAG RDCRb WT. 0,000 GRAMS CHG., WT. O.97 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE (IDEG. YAW)**2 0.67

RAOE HEGHT 1t ,,G OF FALL SEC E DIV DPET, ORAGINILS MAEC JOULES E/0

0 0.00 0.00 34.L 552 1152 0.09 2~o o6o 4,. NO .
0 .99 03 26:S 4;4 a 1 -0.7110 .23 o:590 24.1 4 6 786 -0.9

300 8.36 0.61 21.6 438 ?2S -1.,350 9.36 0.73 18.9 420 668 -1.2

TI 
-4

II,--._

8 :1 : :

DRAG ROCR. W!:0!.151 GRAMS PC!. DRAG CHANGE (DEGe YA-)6 02 jo14

RA;•GE 'EAG,,T |8l A'G~fFsFALL C~• E NER21OU.E D() 49118 T;C?: R AG)

000 21. 552 1152 1*1
:2

I 0 0 1 
26 

.

1i4 :i 4 0 3

SI~tt !4
405C--



TYPE CC 2 CALIBER 5.56 MM AVERAGE DENSITY ?a80 GRAMSICC .
PROJ. WT ?.564 GRAMS PROJ. OIA. S.S6 MM IMPULSE 291 LB. SEC.
DKAG RDCR. WT. O.OOO GRAMS CHGe WT. 2.39 GRAMS SABOT WT. 0.,000 GRAMS

TWIST RATE NA PCIe DRAG CHANGE / IDEG6 YAWI**Z 006?

RANGE HEIGHT F ANG OF FALL INEV T.
1ANG HNIGILS MEC ULM/E

0 .:8 S0.o0 1* le 63 287 ? 0

50 5o0 0.01,o ,.oI., IN( • Eli -II
tIoo E0I• -o.

so0 se1 0:1 e

1s8 09.6 799 42 17 -0

200 .2 03 0247

300 .80 0 38 ..7. 4 9,

:(!I !i! ii!i
"44 8: : :

.66

90 24 -9,6

10 ,O j

II tin IE¢ JUE kIEIC

406 CC-2-6
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TYPE CC 2 CALIBER 5.6 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 100667 GRAMS PROJ. OIA. 5.56 MM IMPULSE 0.8 LB. SEC.

DRAG RDCR. WT. 0.000 GRAMS CHGe W*. 0.2? GRAMS SABOT 1"T. 0.000 GRAMSS TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)**2 0.67

RANGE HEIGHT TOF ANG OF PALL V ENERGY 0(V)/C PCi, DRAG)M MS EC MILS N/SEC JOULES M/SEC/PCT

0 000 0O5 4960.0800 W.. 496 0.04 61.9 8
14'• •:6.946 299 4??7

10 13.0 86  62.9 193 1
50 3 56.8 424 -0.2

250 16.11 0.86 50a4 408 -0.3
300 18.46 .05 43. 1 393 -0.3

0 44~fl 6 3?8 *

4 64 -0.5

4e~ .44 -19.,I4o logt 1li
~O28 376 -0*?8 I0, :?

DRAG RDCR, WYT 0.151 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 1.74

RANGE HEIGHT TOF ANG OF PALL V ENERGY 0(V)/CDPCT. DRAG)
M N SEC MILS N/SEC JOULES M/ EC/(PCT

l ii i i
11 0:11 19

~I 4

:1 o IZ,

_ -9:4

40 0 ii

407 CC-2-7



tYPE cc 2 CALIBER A S e$ MN AVERAGE DENSITY 11.O0 GRAMS/CC:
PKOJ. Wt 10*667 GRAMS PROJ* DIAe 90S6 MM IMPULSE L.2 LB., SEC.

CRAG RDCR. WT. O.OOO GRAMS CHG. WT. O.73 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG C*HANGE (D|EG* YAt141112 0.67

RANGE HEIGHT TOF ANG OP FALL 5DVIflapP"fRAG)
N N E MILS IAEtELECE

0 0.00 0.00 47.6 418 932 o.os 02:09 ON44.1" ,. 6 8
100 41 9 024 e6 3!94 0

200 ,8.4 828-0.,I

ISO 60~5 0.38 302  382 leis -0.1
250 9's 5 0 1

08a :9 00i

1.:o :: 4

DR::GcRC, jT, 1 ;1.IS •rAM5  £NPT.DAG: C*HANGE, I EG. YAW)I2 11

418i 14:l ll

1100 4 3

4C1 8 4- 2-8

1108 ts-.1 4 .5



TYPE CC 2 CALIBER S.56 MM AVERAGE DENSITY 11.00 GRAM$/CC,

PROJ. WT 10.667 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WT. O.OO GRAMS CHG. WTI 1.95 GRAMS SABOT WT. O.00 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)e*2 0.67

RAOGE HEIGHT TOE ANGMsF FALL ENERGY DIVItD/PCT;. RAG)
M SE LS M/AEC JOULES EC/

0.00 0.00 18.9 658 2309 0.00 0*00 0.0 Le.9 658 2309 .
0: o.9o 0.o0 1.7 614 NO? -0.S

100 1*14 0.| t6.5 629 as -o.3
so 2oS2 0.24 152664-

3.23 0.32 13.8 610 9• -0.6
2SO 3.88 0.40 12.4 585 Is 6 -0.7
300 4.45 0.49 10.9 571 1731 -0.9

, ! .3,6 I! -ll .9:

40 6-4: 1 :2 4610 3.

044

0 8:4 8: 114:9 4656 90 -0.0

990 1: :9 -8 *3

it' 0. 60 123 192?9 :8:
DRA j::i9 W~e 1o52RM1P~ RGCHNE lk* A) 0

RAG HIHT O:NGO FL ENRG -0.90PT R
409b ML /SC JU~SS /CC-T-



I
TYPE CC 2 CALIBER 5.56 MN AVERAGE DENSITY 16.00 GRAMS/CC.

PROJ. WT 16.194 GRAMS PROJ. DIA. SeS6 MM IMPULSE O08 LB. SEC.

DRAG RDCR, WT. 0.000 GRAMS CHO. WT. 0.30 GRAMS SASOT WT. 0.000 GRAMS

TWIST RATE NA PCI. DRAG CHANGE I IDEG. YAW1Ie0 0.61

RANGE HEIGHT TOF ANG OF FALL V ENERGY DiVI/DIPCT. DRAG)
SN SEC MILS M/SEc JOULES N/SEC/PCT

0 0 0 00 00 6 4t 040 j0 8:008 0:00 100:8 6 :800
so t2,3 0068 69o4 i9 0

00° 15.68 009 . 214 31L :0:
250 18.29 1.14 211 361
300 20.3S 1.39 36.2 08 351 -0.2

0 :1 -o*
"4 10 el :8
500 .62 ab- 1~ H :8:159, I!:I I a

-S le 14 19 -0.4

:3 4

DRAG RUCR. WT. 0.151 GRAMS PCT. DRAG CHANGE / IOEG. YAW)*e2 1.74

RANGE HEIGHT TOF ANGMFsFALL V ENERGY OIV) /DPET.jRAG)
M N SEC NSEC JOUL E

o 0.00 0.00 100:0 6 0.00

0." 0 :0: 000 : 8:8
.: 1 4 0.8I I s I

8 1: i -i:
0?~ :8:

q ~ js -0.

: -1 8

410 CC-2-10
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r1
: TYPE CC 2 CALIBER 5.96 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 16.194 GRAMS PROJ. DIA. 95.6 MM IMPULSE 1.2 LB. SEC*

DRAG RDCR, WT. 0.000 GRAMS CHO. WTo 0.41 GRAMS SABOT WTo O.OOO GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI**2 0.6?

RAOGE HUAGNT li ANGM?[FALL M/AEC SNR1 D1V14yPET.CRAGP

S.0 3.0 738 0.00
0.0 0 0. 0.0

so 1 e8:9

00 16.49 .03 37.7 80 633 -0.2
3~ ~ 0 1 2 64?-0lot++ i -u-u {

DRAG RDCR. WT, 0,151 GRAMS PCT, DRAG CHANGE / (DEC. YAW)**2 1.74

RAN(GE HEIGHT TOP ANGMOPsFALLL V ENERGY D(I/VtIPCT. DRAG)
NNSEC MIL MSUC JOULES N/SEC /P•T

.0 69 0

2I~ -.,

4! 491

a -:

41 111 :0.

.10 124 6 :0:



II

TYPE Cc 2 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 16.194 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR WT, 0.000 GRAMS CHG, WT, 1.45 GRAMS SABOT WT. 0,000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE (IDEG, YAWI**2 0.67 ij
RANGE HEIGHT T ANG [FALL EgRGY •o4DRG

S N IL MjPXEC JuuLES F4

0 0.00 0.00 33.7 468 1773 0.0
0 000 33.7 468 1773

50 .0160 4 459 1709-O.-
ISO 4.4S 0.33 26.5 1585 -0.3
200 9.69 0.44 23.9 434 1426 -0.3250 6o79 0.56 21.2 426 1469 :0.4

300 1.17 0.68 .8.4 418 1414 -. 5350 8.60 0.80 1•".s 410 1360 -0.6

.2 0.9 4020:839 1 e960 -.

395 -O.

5,o 1o., 3 _j:639 163:.
680 8094 .00 -10.033.S !5B 4 N 1 033to 10.02 :12 -8:1 397 1033 :t.0
750 9.51 -12.5 395Boo Soso 200 -16*6 34 91 .2
850 7.88 -19 4 908 -0.9
900 6o76 0 3390O3
950 5.41 o45 9.6 330 883 -0.9

1000 3.84 :*60 -34o4 316 860 :0-91050 2904 2.7S -39o2 3 B38 -Oo9
ID00 0.00 2.91 -441 3 816 -0.9

DRAG RDCR. WT. 0.151 GRAMS PCI. DRAG CHANGE I IOEG. YAW)**2 1,74

RANGE HEIGHT TOF ANG UF FALL V ENERGY DIVI/D(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 27.4 468 1773 0.0
0 00o 0.00 2e.4 468 1773 0.0

g 1.29 8:11 2.8 462 1730 -0

15o 3•.2 0.32 2o.4 460 1,09 -01
200 4.47 0.43 457 6•6 -o81
250 5.29 0.54 11:1 4S4 1667 :0.1
300 6.00 065 13.2 451 0647 0:
350 6.59 0.76 10.8 449 1621
400 7.06 0.88 8.3 446 1600
450 7.41 ?o99 so? 443 1 587l -0.2500 7.6 I10 3.2 441 0-.3o 0 7.,3 -o.355 7.7• I:| -•:o d1i 159 0o.3_264 3 --0.3

650 7.53 1.44 -4.7 413 -0.3
700 7.23 1.56 -7.4 40 14 -0.
750 6.81 1.68 -10.1 428 1472 -0,4
800 6.25 1.79 -:1,8 425 14S4 -0.4
850 1.56 1.91 -15.6 4 1436 -0.4
900 4.73 2.03 -18.4 40 1418 -0.5
950 3.76 2.15 -21.3 417 1400 -0.5
1000 .65 2.21 -24 415 1383 -0.5•oo .4o0 :1 -27. 1 1]65•:
1--0 0.000 :9 -30* 8 86

412 CC-2-12



TYPE CC 2 CALIBER 6eS0 MM AVERAGE DENSITY 7*80 GRAMS/CCI

PROJ, WT 12.082 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG ROMe WT* 00000 GRAMS CHG* WTe 0*28 GRAMS SABOT WT. 0.000 GRAMS

TPIST RATE NA PCT. 5 RAG CHANGE f (DEG. YA7)**2 0.b7

RANGE HEIGHT 1OF ANGF FALL V ENERGY DOV,/DjPCTe DRAG)
M E ~ C M /S1EC JOULES M/S ECIPCT

.0 0. . 100.0 7 467 0.0
so 4e 6 O.l 93.4 445
100 9.19 0.37 86.4 265 425 :-0
IS0 13:26 0.56 79.2,1. 405 ::
250 20.29 096 636 247 369
300 23.21 1.16 55.2 241 352 -0.3
350 25.71 1.37 46.4 236 336 -0.4
4J0 J77 1.59 30.2 230 320 -0 44 0 .627957. -0.5SSoo 3094? 1:00Q4Hll 31-.
550 31.07 2.26 6.8 214 278 -0.6
68 311. 2.50 -4.3 209 :e6 30 64 2.74 -16o0 05 Wo

70 29.56 2.99 -28.2 200 241. -007
750 27.86 3.24 -41,0 19s 230 -0.7
800 25.53 3.50 -54.4 191 0 -0.07
8a0 -. ,t 3.77 -68.5 6 16 -0.8
900 .79 4.04 -83.2 152 00.8
950 14.32 4.32 -98.6 178 91 -0.8

1000 9.07 4.60 -14.6 174 3-0.8
1050 3.00 4.90 -13 6 10 5 0
1072 0.00 5.03 -139.5 168 171 -0.9

DRAG ROCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IEG. YAWI*42 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/0IPEr. DRAG)
M M SEC MILS M/SEC JOULES M/SE /PCT

0 0.00 0.00 86.0 278 467 0.0
0 0.00 0.00 86.0 278 4g7 0.0

50 4.07 0.i 79.4 275 4 5 0.0
100 7.8L 0: O 72.7 271 444 -0.1
150 1.21 0.55 65.9 268 433 -0.1
200 14.28 0.74 58.8 265 422 -0.1
250 16.99 '1,93 51.6 262 412 -0.2
300 19 - ..12 44.3 259 40L -0.2
3:0 1..:3f 36.7 56 391 -0.2
400 1 29.0 153 382 -0.2
452 J4:a9 :.1 so 372 -0.3
508 5.2 9 l:9 R? 363 -0.3
550 25.46 2.1 4e6 244 354 -0.3
600 is 41 2.32 -3.9 141 345 -0.36%0 5,0 S3 -12e6 238 336 -0w4
700 14*24 k14 -2105 235 32d -0.4
750 2 .96 .96 -30.7 131 320 -0.4

21o 23 -40.1 2 306 -0.5
891.02 -:45000 22 292 -0.5

90C 6.32 3.63 -60.4 211 279 -0.6
950 13.09 3.86 -71.3 212 266 -0.6

1000 9.31 4.10 -82.7 207 254 -3.7
1050 4.96 4.35 -94.6 202 242 -0.7
1100 0.00 4.60 -107.1 198 231 -0.7

413 CC-2-13



TYPE CC 2 CALIBER 65S0 0M AVERAGE DENSITY 7.10 GRAMS/CC.

PROJ. WT 12.082 GRAMS PROJ. D0A1 6.50 MN IMPULSE 1.2 Lb. SEC*

DRAG RDCR. WT. 0.000 GRAMS CHGo. WT. 0.64 GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG, YAW)*02 0.67

RANGE HEIGHT tF ANG OF FALL V ENERGY DIVM)DIPPT, DRAG)
M M SE MILS M/SEC JOULES "/SEC/PCT

0 0.00 0D00 59a6 378 863 0.0

45.0 171639

to .5 s33 4

so :9 8:9 4: :0.34

00 to.20 0.53. 6 332 667.
750 12722 0.72 3o9 324 635 -0e4

300 14.02 0.88 34.0 316 605 -0541 :f'16 309 57JS8 1:14 t:0 ,-.5i95302 59I -0,6so0 1?*$7 t39 1709 295 69526 i

1o8 8*61 .5, 1 520 :81::9 1?.1 4,8
700 If.47 :4? -1,.4 4 8 9
750 07059 0 &.8 8 363 0.021 16:;4 066 - 5. |is lt-
0 1.00 0.13 863i 1:8

30 12.65 2 0o 461 30

Oo 36 36-49
15.1 3.4 4-0
1100 O.vO 3°94Q 69 -0.3

DRAG ROCR, WT. 0, 2 4 1 GRAMS PCT. 3RAG CHANGE I 6DEG* YA18 *$2 1.74

RANGE HEIGHT OF ANG OF FALL V ENERGI DV)/DPCT. DRAG)p
m M ME ILS M/SEC JOULES M/SEC/PC

55000000 00 4528 336 663 -0.
0004 8.00 452. 372 663 O.
s2 2.16300
800 4 369 59 -0.1IS.96 .,4o 32.o 365 802 -200o 7e59 o05, .. 3161 783 -0.1

]•a 9.0 062.3 356 164 -
350• 13.3L 91. 348 76 -0.3

00 .16 *1 11 15.1 340 131 -0.7450 1 079 |,26 LOOS 349 69467 -0.3.4
Soo 10.02 133 6- 5 334 68 -0.8

450 13,4 45 2.0 33 662 -0.4
600 13k42 170 -2e6 647 -0e4650 13 1 -3" :i:g36 1 -.Igo 1:'2 ;-:.o: 2 3. 6 2-. 1'

0 1.01 2ol -16e9 3-O*0:
goo ROD0 2:33 :21o8 3153 590 -0.6
050 9,87 4 A 493L 576 -0*6
900 B.43 1,65 -,1308 563 :0.6
950 6.73 a.81 N375' 305 5S 0-0.7
1010 4*16 98g :42. 301 538 -007

1100 0000 3.32 -S44. 288 49t -0.8
414 CC-2-14



TYPE CC 2 CALIBER 6.90 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 12.082 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 LB. SEC.

DRAG RDCR. WT, 0,000 GRAMS CHG. WT. 1.80 GRAMS SABOT WT. 0.000 GRAMSkTWIST RATE NA PCT* DRAG CHANGE I bEG. YAW I"*2 0.67

RAVGE HEIGHT TO ANG OF FALL V OENERGY DVI/0,, PC,.DRAG,
M SC NILS M/SEC JOULES MI E /PCT

S 9.90 .00O 26.5 595 2139 0.0
5.54 0::: lii i00IIgo, e46i :"00:•• !
4s60 361t 526 16?3 -0.72S0 5.54 0.4S 18a2 509 1568 -008

300 6.39 O.ss 16.2 493 1468 -1.0
350 7.14 0.66 14.1 477 1374 -1.14 8:1 4:1 461~t 4 :193t~

4I 4 44 98 0 .9 6.8 .40 1

;1o0 ,:9 :I 490 4" 1 4 -
00 889 :8 o313 9 1

o -9.4 -2.0
7.22s 1:91 :1?:4 348 ?.IISSo 1.22 .91 1 ,6 318 69j
0 6e25 .06 -22.1

0 5:0.i -26.8 322 626 -1.61.61 -357 30 -1.5909e3 -37,0 3 7 5q70:6

1100 0.00 2.70 -42.4 300 544 6

CRAG RDCR. MT. 0.241 GRAMS PCI. DRAG CHANGE IDEG. YAW)0*2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/OfPCT DRAG)
M M SEC MILS M/SEC ZOULES MISkC/PCT

0 0.00 0.00 18.0 595 2139 0.0
• 0.000.8 0~o'0 1800 5OD95 ll 0.00

8 :J6 3: 203

sa4: *43 10.6 566 929:03o .o,54 843 ,. -0:.o.
18895 9-0.S

0 o 9 -0:4:i 6 :4. 48 9073 -0.5

60 4e 0 ".1 1667
00 4s96 0.7 -2 59-4.

06819 Be 510 1558 -0.
8008 4.3 1 .46 - i6 505 152 -03. .56 - .6 3 -:.0

900 3,28 .66 2 294 145
950 2.62 1 .76 -147 489 1627 -1.0
1• 0 4-1.0168 6 61 3510 65 -100

11050 0.0 1.0 -21.2 493 1334 -1:1

41S CC-2-15



TYPE CC 2 CALIBER 6.50 PM AVERAGE DENSITY 11.00 GRAMSICC.

PROJ. WT l1eo39 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.6 LU. SW.e

DRAG RDCR.. WT. 0.000 GRAMS CHG. WT, 0.3. GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG* YAW)142 0.61

RANGE HEIGHT TOF ANGNTFsFALLL HVE ENERGY O|V#/OIPCT;CVRAG)
M M SEC SEC JOULES M/EC

0 0.00 0.00 100.0 218 405 Ono
0 0.00 0.000~ A

4o66 0.*23 2018
10 8.78 0.47 8.22070
t 1O 14 01 66.7 276:.N~O ,1.33 o.9s 54.8 03• 1-0::

o L.22 .20 425-0
300 19.50 1:46 2908 196 :817 *l*' 3.90 :~
41 -11' 990
450 .:9 :14 -X *2 186 16 -0
0oo 0.0 1 -25.9 le o6 0:

650 *o3S -7M -0.4
700 8.62 3:64 -89.4 102 214
;0 4:00 3.94 -106.6 :69 244 -0.4

6 8 0 -415 9.3 167 138 -0.4

DRAG ROCR, WT. 0.241 GRAMS PT. DRAG CHANGE ( DEG. YAWI**2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/DIPCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 100.0 218 405 0.0
0 0.00 0.00 100.0 218 405 0.0

50 4.66 0.23 59.4 216 397 0.f
100 8.79 0.47 78.6 214 389 0.

00 5.4 0.94 56*3 210 31 -0.38-o 00 061 521it 0:1 I?50 7.3 11 44.8 -000 19.4*3 .4 33.350 .14 6 4 -u 4

400 2 39 . 12 3

H28.4164
4:94 -54e

700 13.44 3e44 -68.4 189 301 0

750 9.73 3.70 -186 92 :
0.0 4. 68 14i :8:4~

416 CC-2-16



TYPE CC 2 CALIBER 6.50 MM AVERAGE DENSITY I.0OO GRANS/CC.

PPOJ. wT 17.039 GRAMS PROJ. DIA. 6o50 MM IMPULSE 1.2 LS- SEC.

DRAG RDCR. WTe 0.000 GRAMS CHGe WYT 0.41 GRAMS SABOT hr. 0oOOO GRAMS

TWIST RATE NA PCT, DRAG CHANGE IDEG, YAW)**2 0.67

RANGE HEIGHT ANGrOF FALL V ENERGY DIV) 1IPCT. DRAG)"M 14L M/SEC JOULES MIEC/PCT

0 o8000 0000 84,00 191 OO 0.

50 3.98 06H 698 000

100 7.66 0.35 71.8 201 675 -001
15o 1*.04 C.53 65.4 2 6.32 -0.1
200 4.09 0.71 58.7 272 631 -0:.
250 16.80 O.qO 51.9 268 611 te.
300 19.18 1.09 44.8 263 591 -0.3
350 212 18 37 59 572 -0.3

1 9.9 55 -0.3
2 .14  .*67 -0.4

550 56.51 5.6 42 ol -0.46 0 2:5.,, : 0 ,39 0
22 .9 231 469

700 2 4 *40 7 23 454 -0o5Igo 3.14 .9 T3:* 439 -0.6,ao09..1 -4o.S 3I 4S :0.6
650 0.6 0-507 0006
900 6.1 3061 -61.2 26 396 "0.
50 9.43 0.58 -. 6 386 0.1

13038 4 03.0 01 361

1070 4.96 432 -9424 362
6100 0.00 4:5 -10604 203 351 -0.3

DRAG RDCR. WY. 0.241 GRAMS PCT. DRAG CHANGE / (DFG* YAWI*ee2 1.74

RANGE HEIGHTr TOF ANG OF FALL V ENERGY OIVi/DIP To DRAG)
M M IEC MILS M/SEC JOULES M/SEE/PCT

530 13 48 :94 -. 42546 -10.34 55 58.549? 0.0

000 6.66 0.5 61.1 2i9 s66 0.0
o5 3.95 9 -526 83 4 -0.5

4.as 43.019 66f .0
300 7916:34/ 1o4106 20 3605 27427 66490 :0.1_.

48 1.9.28 42 23e2 272 62, -0.2

600 0.004 4.11 -48.6 23 8 -0.

417 575 -16.a00 1Roo0 17.63• 294 -34,4 25 546 -4
O 1 t 1; .14 -5i 4"1 0.4

9950 10.54 355 -8543 491 00,boo ?o46 10.75 670, 239 481o.5
09 5 391 :1* f6 416 -0.5

19oo 3.951 3.6 856.0 32b 4 1. -0.6

417 CC-2-17



TYPE cC a CALIBER 6.50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 17.039 GRAMS PROJ. DIA. 6.*50 MM IMPULSE 2.1 LB. SEC.

DRAG ROCR, WY. 0.000 GRAMS CHG. WT. 1.39 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW1002 0.67

RANGE HEIGHT OF ANGM?FSFALL M/jEC ENEI2 D4V) /Pj. ,RAG1M EC L,~ J.O~OULS M EttIJRG

0 810 0 96 450 71 000
0.00 000.0

O0 1.88 419

2R8 6.75 N 3. 4 ~ 1 :0:4
28.09 0.59 -0.5

300 9.27 07 N 22.4 387 1278 -0.6
350 10.29 0.85 19.0 377 1213 -O.T
400 Lje14 0.98 15.4 368
500 12. .12 L8:9

510 12.5 1:4 3.4 3o-.

6 11:UL :? :9 911::too 1.09 -8,o. 6 -006

.6 11:"3 -19.9 306 :?:1
850 9.53 -3:J L 309 -0.9
900 8.18 50 0.4 304 7819

1050 2.48 9 i:s
tO0 COCO0 -53e6 69s0 1:00~

CRAG RDCR. Wi. o.241 GRAMS PCT. DRAG CHANGE (DEG. YAW)**2 1.74

RANGE HEIGHT TO ANGMDPFALL V ENERGY D(V)/OIPCT ,OKAG)
M M EC LEC JOULES M/ SECPCT

O 0.00 0.00 30e5 450 1725 0*0
0.00 0.00 30.5 450 ?V 0.0

~00 5.00 0.45 ?:4 43:8J .

310 6.74 .68 f: 419 9164-310 7.41 .80:2 4'10
40C 7.9 0.92 9.5 1501

8.53 1 -04?O403 :17900 1:J1 t:71 -111:1 99l :34: 0
8oo 7.11 090 -14, 196  1315 -0.S
850 6.33 1-7.6 39 13 -0.5
900 5.39 o20.9 390 12 -0•6
950 4.29 :28 -24.2 387 60 -0.6
1000 -.03 313 9 :-01? ~ 60 898 :h: t

418 CC-2-18

L. - _ _ _ _ _ _ _ _



II

TYPE CC 2 CALIBER 6.50 MN AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 29e868 GRAMS PROJ. DIA, 6.50 MM IMPULSE 0.8 LB. SEC.

DRAG ROCR. WT. 0.OOO GRAMS CHG. W.e 0.36 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCI. DRAG CHANGE / IDEG. YAW)*02 O.6?

RANGE HEIGHT tF ANG Of FALL r ENERGY L OVI/DIPCT. DRAG)
N N SEC NILS N/SIC JOULES M/ SEC/PCT

100169 369 -0.08 8:88 8:008 ooo: 169 3169 0.0
50 4.49 0.30 82.3 16? 360 0.0

Jg0 g 0664 65 35( 0.0

1j:14 226.4 334 -O.
10.36 1.151 6.8 1594 327 -0.1

300 13.20 1.85 -13.2 157 319 -O.1

40 9 97?15 RSoo 4.2 16681 -91.97 1!, 4 :0o:
524 0.00 3.31 -108.2 150 291 0.

DRAG RDCRe WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.74

L RANGE HEIGHT TOF ANGFFLL V ERG DV/OPT DRAG IR...•M .,G.T I~r 'NMTFSFAL MtC ENERGYjO. D(V)/DjPET ''"
N FSC IL M/SEC JOUJLES M/ sE /ACT

0 :000 0.000 100.0 69 369 0.0

o8  4.49 8:•10 68 3 0.0
008 .10 0.60 64.5 166 3 0.0

0.90O 463 165 341
go2 27.9 ~ 64 :0 6 9.3 j63  4330

00 113 1l -9.6 62 30-0.11:18 3 -0.
161* 334 -0.1

0.00 3.34 -104.6 I?311

419 CC-2-19



TYPE CC 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 25.868 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG R0CR% Wf. 0,000 GRAMS CHO* WT@ 0.47 GRAMS SABOT WTs. OOOO GRAMS

TWIST RATE NA PCT. DRAG CHANGE 4 (DEG. YAW)*42 0.67 7

RANGE HEIGHT OF ANG OF FALL I E NERGY DIV)I/DPCT. DRAG)
EM M MILS MAEC JOULES M/SEC/PCT

8:88008

35 20.89 I.69 19.2 200 517 -0.2s0 -02

MT.0.41 S C-NGi° C

11:0EG9 YAW)*O 1.145 i

ENERY DY) T. RAG30 208 9 100.0 20 09 0

40 2e38 0.9 6.08 SS:.

S500 109.926 9 4I 8:0

;:60 2. ; :4j, 11.4

9! :9 41I:

Bo2 2.C9 4o0, 42 .3826 0.00 4e20 2:140.

DRAG RDCR. WiTe 0*241 GRAMS PCT. DRAG CHANGE I DEGe YAWd)**2 1,74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DfVI•/DET;CyRAG)
M M SEC MILS M/SEC JOULIkS .

0 0000 0.00 100.O 217 609 000

5 .38 00 6 S1J
0 .42 0.9 5 o4 6 :

02 1 3-2-20



TYPE CC 2 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 25.o68 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 Le. SEC.

DRAG RDCR,. UT. 0.000 GRAMS CHG. WT. 0.83 GRAMS SABOT WT. 0,000 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / (DEG. YAW)1*2 0.6?

RANGE HEIAGHT JOE ANGM[OFALL V ENERGY 0V) 1PET DRAGP
M SEC MI LM /SEC JOULE S /

0 0:808:862. 3 :.0
0o 8:.00 0.00 4J3 If] 1114 00
ISO a8:4 470 l 21-
20.01063 42.3 309 '233

250 12.25 0.80 3:.0 305 1206 1o:|
300 13.93 0.96 31.5 302 1179 --0.2

0 4 ~ 6,0 99 54
Oj 15.o3 19 9:8

o0 179.6 .6 .4 Bb s O
0 1 181 .6 286 1058 -03. 99 :8:2

909 1 6 :0 is --16o-93 10 W3 -0

0 16. :5 1:74 912 -0.4
S0 3.34 1.9 -36.9 :s:

900 11.39 .08 -43.9 266 9 3to 8 4,:7 76 0" o.100.:4,6 :195.4 itli -0.6
1100 0.00 1.85 -73.0 25 841 -0.6

DRAG ROCR* WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0iV)/l PCI. DRAG)
M 1 SEC MILS M/SEC JOULES Mt/EC/PCT

0 0.00 0.00 57.0 323 1349 0.0
0 0.00 0.00 57.0 323 1349 0.0

108 111 8:9 1: 8:01
s0 ?.31 0.47 4 04 311 115 0.0
0 9e28 0.63 37.4 316 z90

1099 79 3 *4 :8:
:4 .94 1.3 -0.

J.. :48g9 k _i- _.
0 4. 1 :5 s9 -0.1o -:1

1-,,, -'3. :•:
-0.4

3.62 -61.9 99 423 -0

421 CC-2-21



FJ

TYPE CC 2 CALIBER 7e62 MN AVERAGE DENSITV 7.80 GRAMS/CC.

PROJ. WT 19.469 GRAMS PROJ. CIA. 7.62 MM IMPULSE 0.8 LU. SECo

CRAG ROCR, WT. 0.000 GRAMS CHG. WT, 0.32 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI')2 0.67

RANGE HEIGHT TO, ANG OF FALL v 5EIfl 0,,,•7LP;T.RAG,
S4 SEC 1MILS /SEC I .T

03 0.000:C 00 0900

too a :39so Ilea? 0,oo 60010
00 1:46 0.7 40.0 321 -0.0O 1.32 3 : -0.,

300 L 43 1:6 ~ ?406 176 IV 0.
350 17.3.689 -1.9 172 239 -0.
400 7.0 0.18 -190.0 t69 28 0.
450 15.87 0.48 -36.9 166 267 -0.3
Soo 13.60 .79 -555 162 1 -0.3

so LO.40 1010 -743. 189 -40,
600 16:2g i:1-,-9".9 35 0:
6 9 3.80 5.190 3 -0.0

DRAG RDCRo WT, 0*369 GRAMS PCI. DRAG C;HANGE f (OEGo YAW)**2 1.74

RANGE HEIGHT OF ANG OF FALL V ENERGY D( O|DPET. DRAG)

M E ILS M/SEC JOULE M/ SE /C/PT

0 0.00 0000 10000 200 389 0-02

O.O-0.O

O1 0.000 3.0 10.200 389 0.so 6.61 O0 21 07s4 198 300 0.0108 18"5 8:S 70" 19, ,0 00
4262 9 61

inO 1~6.60 670:
1869.9 33.8 144 0.

30 7?9 1 *6 19.6 11079 3 5 -0014g°o 18.4o0"• -: - :1 113 3,0' 0:°:
4 0 7.55 39 -29. :0:

Soo 15.95 1.65 -40s4.64 11 :
ss0 13.58 o.93 -56.2 177 90 -0.2

715 0000 3.90 -112,3 16 =)3 -0.3

422 CC-2-22

IJ



TYPE CC 2 CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 19.469 GRAMS PROJ. ODA. 7.62 MM IMPULSE 1.2 L8. SEC.

DRAG RDCR. NT. 0.000 SRAMS CHG. WT. 0.43 GRAMS SABOT NT. 0.000 GRAMS

rTWST RATE NA PCT. DRAG CHANGE / 1ObG. YAW1)*2 0.61

NRAGE HEIGHT TO AND OF FALL ENERGY DIV)/DIPCT. DRAG)

M Nset MILS N/SEC JOULES M/SEC/PCT

8 :88 8:88 188:0068 .4*74 , 9'*8 39:66 65j• -0.0

.8 0 9?36 544 6 -0.
It 68.9 243 977 -0.

03$.87 00 603 2385 -0.31
300 2.6I 1:2 3 3 252 -0.3ISO 24:914'052 I .
400 26.73 1.65 32.2 224 490 -0.4
45O 07 1 22.1 4L -04

6.90 10 1452 -094
8. 107 1.87 :t

6 014 :1 :10.9 103 4 :.5j:3 147 1, 9 385 -0.6
750 4.6 3.33 -48.0 195 370 :-0
380 22.00 613: -19 63 -:0.eg 185 as _ 3a:&
9oo 14.,9 4.12 a t84 327 07
104e26 4:68 -20.5 -O0.T

1034 O5C487 -3. 297 -0o7

DRAG RDCRe UT. 0.389 GRAMS PCTe DRAG CHANGE / DEG. YAW)$*2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVl/OIPCT* DRAG)
H M SEC MILS H/SEC JOULES M/SEC/PCT

o 0.00 0.00 93.1 264 678 0.0
0 :0 00 93.1 264 678 0.0041 8 :t a68 663 000

98:4 8. 649 :649
IS 12.11 0.58 70.9 256 634 -0.
200 15.40 0.78 63.2 253 620 -0.1
so0 L 318. .9 5.3 s0 107 -0.1

38 47.2 48 :93
02:.9 39.0 145 580

24.66 s5 30.6 243 55-0.2
4 0 5.96 .79 515 40 S -0.2

00 .00 3*3 f.o h: 3  -0.2
0 .I,2 1621 4.4 35 531 :.3

608 216 1:43 -4.7 519 0.3
60 6.1 64 -14.0 30 508 -0.3;.. 1:9 1:6 -1118 47:8:3

40 21 2 s 400 2.62 3.3o - 2 464 -0.4
so :5:4 .3 -53.8 446100 4 ~3.77, -6407 2H48:0:

950 13.89 4. 76.1 208 412 -0.5
1000 9.86 4 .21 87.9 204 396 -0*6
RODO 5.24 4.50 -OO.1 ZOO 380 -0.6
1100 0.00 4.75 -112.9 96 366 -0.6

423 CC-2-23



TYPE CC 2 CAL IBER T.62 NN1 AVERAGE DENSITY Te6O0k•AMS/CGe
PROJ. WT 19.469 GRAMS PROJ. DIA* 7.62 MN IMPULSI 2.1 LB. SEC.

DRAG ROCRe NT. 0.000 GRAMS CHG. WT. 1.22 GRAMS SABOT WT, 0O000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWIS*2 0.6?

RANGE HEIGHT OF ANG;OP FALL Cv ENERO Y DIVI O OP.DRAG)
N I EC MLS N/SEC JOUL S 0/1E /PC

0 0.00 0.00 50.8 404 1589 0.0
0 0 0.00 5008 404 1589 0.0

50 2.42 0.13 47o6 392 1494 ?0
100 4.68 0.26 44*3 380 1400LU ; SAt 3 91i8:4fo LOON 0,., 3o *9 0.300 1.90 0 339 -005
330 1. .. 41: 33 69 -0.5

43011 0:4.1 :1 1SI :2 .43 9e6 It 14-0

550 .96o 05 4e 30, 9is -8:
2.46:9 :7 -25.?9 fit

700 15.48 7 - -0
?S0 14.7 12S1 :9 281 -60.8

900 13.64 66 69t

1950 8.44 3.61 -46.0 61 6 0008o 6 0 1: 54 ; 11-0
1100o 0.00 3.61 -60.M 592 1 1

DRAG ROCR. WT* 0e389 GRAMS PCT. DRAG CHANGE IOEG. YAWJ)*2 LOUT
RANGE HEIGHT TOF ANGOFJFALL ENERGY OVl/DP /IPCT DRAG)

N N SEC0 3LS N/S0C JOULE8 O ,0

0 0.00 0.00 39.1 404 589 0.00
0.00 0.00 39.1 404 1589 0.0

5 36. 0 400 95~7 0.0
.3o 33.8 396 1525 -0.1

5..*06 0.38 29 494 :-:HOD 1,'6"15 0.6"' It.: 30S t4 -
300 8.69 0.71'. 31)5
350 9.51 0.90 3. 67 of?

550 11.32 1.44 0 561 66, 8
600 -1:30 18 :54 40 -0.4
650 .9 2 -6 .3 -0

s 0.09 :88 348 165
S345 141 0.5

800 9.28 2.15 -• SOS.35Uo 28• J:21 :2. 34• :1:
00 906 .44 -2fT11 33 4 -:

950 5.63 .59 3 335 074 -0.6
1000 3097 2:74 -36:0 332 ,053 -0.6
1050 2.10 ..89 -40m6
1100 0.00 I.O4 -45.2 3|5 06

424 CC-2-24



TYPE CC 2 CALISER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 27.456 GRAMS PROJ. DIA. 7.62 MM IMPULSE O0, LI. SEC.

DRAG RDCR WT. 0.000 GRAMS CHG. NT. 0.37 GRAMS SABOT NT. 0.000 GRAMS

TWIST RATE NA PCr. DRAG CHANGE , (DEG. YAW)0*2 0.67

"RAGE MAGHT II ANGMFSFALL ENERGY (V)/CP•,T RAG)

0i 0'I 0 d 100*0. L6 6 *0 0.00 0.00 10000 163 365 0.0so 4*45 ý0.31 00.9 69 130.0

00 70.94 06 6?.1 160 342 0.0

13t .1 1-0.1

.- 200 11 32 :0.0

:91 :8:11

401 .23 - 1o7 150 30 -0

-109.8 142 751

DRAG RICRe WTa 0.389 GRAMS PCT. DRAG 'HANGE 1DEG. YAWI*02 14

RANGE HEIGHT TOF AND OF FALL V ENERGY O|V)/QjPET, DRAG)
M SIEC MILS M/SEC JOULES M/SECIC

0 0000 0600 10000 163 365 0.05• ,,oo 4•: :3 0! 6 :8
0 7 196 N60 6 5 .150 ,o.,, o.,, ,4 . 344 0"o 0

6 4 25 3C5-0 -2



TYPE CC 2 CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 27.496 GRAMS PROJ. OIA. 7.62 NM IMPULSE 1.2 LB. SEC.

DRAG ROCR* Wl. 0.000 GRAMS CHG. WTe 0.48 GRAMS SABOT WIe 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWIS*2 0.61

RANGE HEIGHT OF ANG tF FALL AEC ENERGY O(VIADIPET. DRAG)
M M IEC SELS OS O E/PCT

0 0.00 I.A C94 0*0

so 8.,0 18:, 6 A so
to 861 0.49 76* 18 2 5118 -1.1

1S0 12.L2 0.74 63.7 199 542 -o.t
200 L4.93 99 596 S25 :g0I

243 450 -0.
0.68 -50.6 993 hO

.898
0 009 450 8 41 -

4 0 :.4 0

150 1 7.1 .73 -4.56 , 413 0.0
0 e694 6 -0.3

00 4e48 170 9:

74 2 0000 ,,.5o168 lt.

DR)AG ROCR. WT, 0.369 GRAM4S PCT. DRAG CHANGE I(DEG- YA'WIes2 1*.T4

RANGE HEIGHT. OF AG OF FA,..LLS ,,E JU.SNEt2 OV,•tPIj.CV1AG1

5500 000 100 09 194 0.0

0 0.00 0.000 10000 08 594 000

1 0 6"•. 34 8:8sii o 73 6s 0
75P .29 t.8; 1 8:,00..68t• -o.:

9 0918: o:2 3 11 141::

so9 04 1 4.0 4*1 96~ 3 -0.3

426- "0. 2-4

426 CC-2-26



TYPE CC 2 CALI4ER 7.62 "M AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 27.456 GRAMS PROJ. DIA. 7.62 MM IMPULSE Z.1 La. SEC.

DRAG ROCR•, NT. 0.000 GRAMS CHG. WT. 0.74 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA Pcr, DRAG CHANGE / (DEG. YAW)**2 0.67

RANGE HEIGHT TOF ANG OF FALL V ENERGY O(V)/O(PCT. DRAG)

N SEC NILS N/SEC JOULES N/SEc/PCT

0 000 0.00 11.5 309 1311 0.0.0 0.00 0.00 71.5 309 1311 0.0
so 3.39 0.16 66.2 305 12 3 0.0

100 6.bl 0.33 60.8 300 123 -0:.
150 9.35 0.50 55.1 296 L20Z 0.1
200 11.92 0.67 49.4 292 1168 -0.2

.S8 4:4a 166 02 37.3 14 1104 -:
HO 7*86 .19 31.0 1074 -0.34I1 1044 :42 :o6:1

50 a3 .?4 -264 250 018 -0.5

550 *3 9340 65 61 -004
6g1 -34.3 494 -0.66 1 : 1 7 9 9-005

700 103 2.:5 -18o424 804 -0.,

50 15. 3.11 -42.6 244 844 -0.6
900 13.57 3.32 -5 240 7-0950 L0,85 3oS3 -5109 23 771 -0*6 .

1000 7.68 3.74 -68.9 234 751 -0.1
1100 0.O0 4*18 8f2 71-017

ORAG RDCR. WT. 0.389 GRAMS PCr. DRAG CHANGE / (DEG. YAWI**2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/D(PCT. DRAG)
m N SEC NILS N/SEC JOULES m/SEC/PCT

0 0*00 0000 63o9 309 1311 0.00
0 0000 0 O.0O0 63.9 309 13 L11O 00? 3.07 .,,o lii

s0 8.24 0.49 47.9 303 54I0.46 0.66 42o4 300 136 :00-0

400 4 0 98 3.-0
310,094 12 10

4 0 :s~ 19*6 99 -0.
4.42 :0 L 8904 -0.

8 .2 0.6 113 -0.3

t90 I6S :16e9 2890 106710*
6:. 56 -23.3 79 1052 -0.3

00 4. .74 9..8 -0.3
ISO 1:1 :9 :6.4 018

900 0 172 "':.41
950 3.29 6 973 -o.4:3 :1 -5,.2 61 94 -Oo.

00 6 4-0
00 0-7w61.6 80-0.5

427 CC-2-27



TYPE CC 2 CALIBER 7e62 PH AVERAGE OE'4SITY 16.70 GRAMSICC.

PROJ. WT 41.663 GRAMS PROJ. DIA. 7.62 MM IMPULSE O. Ll. SEC.

DRAG RDCRb WTo 0.000 GRAMS CHGe WlT 0.46 GRAMS SABOT WIe 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE , DG. YAW,*,2 0.67

RANGE HEIGHT ISE ANG"?FSALL "'eC E Em; D0(V),CT. RAG)LOUL9011/SEI /;C?

o o0oo D0 0uo o63 0.00 000 0:°00 IOno 63

50 4.21 0.38 .. ,54 8:8
to0 6.9 0.7? 41.3 19 346 0.0
ISO 8.2 .16 10.9 0.0 0o0
250 6:26 :91 -5.1

H02 ON 1:1  104.4 1 I N-.

DRAG ROCR. WTo 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAW)**2 1.74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)4D(PET DRAG)
M M SEC MILS M/SEC JOULES E

0 0.00 0.00 100.0 132 363 0.0
0 0.00 0.00 100.0 3, 0.0,,o ,.2, 0.38 ?. :11 1 3 7 0

100 6099 0.71 1 130 0
S50 8.31 .15 I:1 129 0.8

2o0 8.17 .54 -18.0 29 343 0.0
0 .14 .93 -4,.3 2030.0

300 43.42 N:3 -16.9 it 33 0.0
338 0.00 o6 -1,02o. 17 335 0.0

428 CC-2-28



TYPE CC 2 CALIBER 7.62 NM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 41.683 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.e L6. SEC.

DRAG RDCR. We. 0.000 GRAMS CHG. WTs 0.56 GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW)**2 0.6?

RANGE HEIGHT OF ANGMOFsFALL V ENERGY DIV)/ IPCT. DRAG)

SESSEC JOULES M/WECPCT

0.00 0.00 0s0 6f 547 0.0
0 0.800 1s 4 0.0

IO93 0: 6 8 0:8
0o.o44 4 5 5 2 0.0

200 11.95 1.27 20.4 155 5o0 -0.1
250 12.43 1.59 -0.6 54 491 -0.1
300 11.88 1.92 -24.0 -0.13 SI74-0.1ISo '?:Jl -:| -,,.e

-65.9 49 465 -040 3.78 .192 -a.* 148 4128 0:4 9 0o0.09 -106.5 ,R7 -0o.

DRAG RDCR. wT. 0.389 GRAMS PCT. DRAG CHANGE / IDEG. YAW)**2 1.74
RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V)/D'PCT. DRAG)

M H IEC MILS M/SEC JOULES SEC/PCT

0 0.00 0.00 100.0 162 547 0.08 :00 00oo.o 16 547 0.0
100 ~ .95 80. 60 59 0.ISO 10.48 0.94 41.7 159 524 00
2.004 2:5a0.00
26 2: 0i f 113 jf .71 16!40 It :8 -39e2 196 -0.,.,o6 .1 -59:9 55 4 -o.

11 4.90 :16 14 4-2 -o.
0:48 a 3 486 -0.
5040 1 10 15I3 485 0

429 CC-2-29



TYPE CC 2 CALISER 7.6Z PM AVERAGE DENSITY 16.00 GRAMS/CC.

PROJ. WT 41.683 GRAMS PROJ. DIA. 7.62 MM IMPULSE 2.1 Lil SEC.

DRAG RDCR& WTT 0,000 GRAMS CHG. WI. 0.79 GRAMS SABOT WI. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IOEG. YAW)**2 0.6

RANGE HEIGHT T ANGMOFsFALL V Nt DVI V/DjIPET. DRAG)14 M HE, LI, SIi M/Sf ,,,T

t o:88 8:88 9 1
0 *8 :R 81e

so 19 60 0 6 2 0
0 1-- ...:996

300 20011 39e2 -O0L350 22.3d 1.59 28.4 214 950 -0.1

400 23.50 1.82 17.3 211 932 -0.2

450 23s54 18 11~:6 -6 8:1~
600 21.40 ,:9 :J?:| "°0.
"700 :o6 6:4
750 66 -0.3

-0.3
5so T7.65 1.904 -49:1 195 792 -0.3

900 2.79 4.30 -105.3 19, 7 ,392.6 O000 4o4.4 -L12.3 IL9] 73 -0.3926 -0.3

DRAG ROCR, WT* 0.389 GRAMS PCT1' DRAG CHANGE I DEG. YAWI**2 1.14

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/D(PCT. DRAG)
M M SEC MILS N/SEC JOULES MISEC/PCT

0 0.00 0.00 100.0 229 1093 0.0

0 0.00 0.00 100.0 229 1093 0.0188 4:6 8 8.:1 9 4 0.0
150 |12.62 0.66 ?009 225 0.O

5 1.8:6 0.89e 0 0.0300 20,8 as . 1 40. 809- :0:
350 a2.64 1.56 30.7 -0
300 1S:89 9 40.9 9~ O -9
458 4.63 .0 99 a 6

550 24:I ad 16 965 -0.1600 23,76 1. 1 96 "-*t0,

650 1j:4L 294 12:4 946 -0.700 2o, 3 -:1,:30,9 91:0,
750 s:to 4 5-07 9 4 0•2
B00 15.1 3.65 1664 209 a4e -.0
850 t3.9 -78.0 07 13 -0
900 .14 -89.8 05 868 -0.2
950 2.74 4,.39 -101.. 203 6•3 -0.2
976 0.00 4.52 -•108.2 202 46 -0.3

430 CC-2-30



71

ALL DIMENSIONS ARE IN CALIBERS 2

~ial Rdius of Gyration a 0.321 Cal. vlttme Aes * 20.68 Cal-

Axial F adius of GyTation . 1.99 Cal. Vol.DS - 4.23 Cal.
Center o Ras (Nose) a 7.19 Cal. Length 10.15 Cal.

Ha -DD DO DT DW
No 02.00~ 5.36 3.66

.4* .22.127 
2.00 5.36 3.66

.8* .242 108 2.14 5.36 3.92

'8 .103 2 37 4.26

.95 .258 
2,34

* .294 .111 
2.46 5.37 4.48

1. .z9 
12123 

5.37 4.26

105 .418 .121 2.52 5.38 4.$6

. .415 .119 5.47 4.46

1.1 . .236 .113 .086 .027 2.59 5.47 4.131 .349 .024 .23.60

1.1 .280 .181 .099 .075 .024 2.60 $.60 4.13

2.5 .229 .141 .088 .067 .021 2.63 5.74 3.81

3.0 .191 .112 .079 .060 .020 2.66 5.84 3.59

3.0 .163 .091 .072 .054 .018 2.67 5.90 3.44

4.0 .142 .075 .066 .049 .017 2.68 5.95 3.32

C Nach , 2.5) $ 5.69

*F
Estimated data 

CC-3-1
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I

TYPE CC 3 CALIBER S.56 MM AVERAGE DENSITY 7.80 GRAMS/CC.
PROJ. WT 5.671 GRAMS PROJ. DIAo 5.56 MM IMPULSE 0.8 Le. SEC.

DRAG ROCR, WT. 0.000 GRAMS CHGo WT. 0.99 GRAMS SABOT WT. O.O00 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DIG. YAW1)** 0.76

RANGE HEIGHT TOF ANGLFsFALL VI ENERGY D IV)/IPCT. DRAG)
M M SEC N/SEC JOULES M/SEC/PCT

0 0.00 0.00 46.7 502 715 0.00 00 46o? 502 0.08o 2.24 018 4.* 49 ios 01oo 4.38 o0a 21. 4,, 56 590 "0:1
150 6.40 0 32 388 434 534 -0.7
200 8.59 0.44 37 412-0.9

,1 "':1 it:6

650~~ 167 31.6 S4700 o433 3: :j
750 66.7 0 22-.Soo , Is(9 29 9 7
850 63.31 2. 456
800 4. 11 4.

900 11.54 09 -4093
950 9s 1.97 -41:3 1567118 6 N .1 -9.41 19-.

9100 L~o0.00 .3 -70 1 29 - s4

DRAG RDCR. WT. O.151 GRAMS PCT; DRAG CHANGE 4 IDEG. YAW)0*2 1.97
RANGE HEIGHT TOF AN, OF FALL V ENERGY O(V)/IOPCT. DRAGI

m M SEC MILS H/SEC JOULES M/SEC/PCT

0 0.00 0.00 27.5 502 7T1 0.00 0.0 0.00 7.5 S02 .0
s0 1.30 0.10 5.5 495 6943 -0.?

00 *o 0467 611 -0.SO 1,o60 OI O 480 6  -01
4.60 0.41 19.1 473 6-0.3

go 5o48 0. 6. 466 60.4
3.9026419

400 7. 60 4.410 :80
o.19 -07

600 3A 1 l650 4 :6 -008
700 -92 167.0 4 569 -0.9
750 ?.%0 1:68 -10.1 399 445 -0.9
Boo 6. :3 :o1.3 -1.0

l~o4 :1:

HSo 061. - 402S -:
o000 3.o2 16:9 379 :1:1?018 1:88 1:61 14473 35

434 CC-3-4



TYPE CC 3 CALIBER 5.56 MM AVERAGE DENSITY 7.10 GKAMSICC.

PROJ. WT 5.671 GRAMS PROJ. DIA. .eS6 MM IMPULSE 1.2 LB. SEC.

DRAG RDCR. WT. 0,000 GRAMS CHG. WT. 1.17 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWI**2 0.?6

RANGE HEIGHT 11 ANGMftsFALL ENERGY D4V)/DPI C DRAG)M •MAE: JOULES .,E /, T
0 0000 6. O0 -6b 698 138L 0.0o . oo 0o0.oo 698, 138L _ 0so 1106 o6o, IJ84 0:3

2 0,1 64 90 -0.5ISO0 3.24 0:.23 202623 1l Ot -0.7
200 4.20 0.3t L8.8 598 I015 -1,00
250 5,09 39 7,4 574 934 :1.2180 5.91 0.48 Has. SSO 5? -1.4

40 36 -1.6

00 .8*2 0~ 1408 5 :

-4:. 2 1o -2.I

~.3 :6 -3. 3 :52o°~ ~ 0 : , i hl=-i
1100 000 6e63

DRAG ROCR. WT. 09151 GRAMS PCT. DRAG CHANGE / (DEG, YAW)**2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0tV)/QjPCT. DRAG)M M SkC iILS M/SEC JOULES MI/EC/PCT

0 0.00 0.00 13.8 698 1381 0.0
0 0.00 0.00 13.8 698 138L 0.0•:?; tf:•689 I46 :0:

80, -0.I8: 10:6 671540.
00.o 23 6S4 08 -0.5

188 1 . 63 644 -

060 30.90e4 601 62 -8
59 4 0 .077 _1:1 611 J52-

0.o 40 3.6. 58a 9:

so 3.70 19 -5.1 578 910
800 3.4 .28 -6.7 56884 -1a3

1.05 1.37 :$:3 553 851 -J.41.61 1.46 546 833 -1.4
950 2.09 .55 -11.6 538 d80 -1.5
1000 4. 1.4 4? :7:6

110 8.00 1.84 -.171 514 737 -1.7

435 CC-3-5
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I
TYPE CC 3 CALIBER S.S6 MM AVERAGE DENSITY 1.00 GRAMS/CC.

PROJ. WI 5,671 GRAMS PROJ. DIA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG R1CR. WT. 0*000 GRAMS CHIG* WT. 2.el GRAMS SABOT WT. 0.000 GRAMS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAW10*2 0.76

RAIGE -HGAGHT If ANG,?[FALL MAjEC 51ti D1)qf~~RG

0 0100 0*00 7.8 1060 3166 0.0
.0 0.00 101 18600

0 o.10 6.T 0
150 2.04 0: q 6.3
0034 0.2 5.8 95 2599 -:.

250 1.6 025 5.2 932 2461 -1.3
0 0 0.36 906 7i

3.6 0::• 1"]; :0s]:3:.47 0.31 -1.6 67i
60*4419 10

550 .59 0.6O6 0 ll :3
6 10163 8:111,9'-:

17,1 2.51 So.n 4|: 1 96 :.1:
1300 t: 095 a652
850 603 -501
900 1.83 1.11 -6.4 64:

930 .49 1.20B 4.
90 .88 946 -4.9

81 05-a11:1 1941.9
1100 A .00 1.45 -l1 o6 126 :.

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I iDEG. YAW)**2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DIPCT. DRAG)
M M SEC MILS MISEC JOULES M/SEC/PCT

0 0.00 0.00 5.1 1060 3186 0.0
0 .00 0.00 5.7 1060 3t16 0.0

10 283 0 92 -00
0 0091 8:1136i 929 0

.1 2 -0
6 .9 : 996 86 :-0

°0 9.o 4. 98:6 46 |:1:
950 0.9 .9

O 063 0 -. 06

650 1.255s 10
:40O 90

36 0 96 - 3
180 1 1 4
900 : 0.4094 -4. 8R2
950 0.83 0.99 -4:7 862 191 19t(POO 059 1 55 4 S1 11 42

436 CC-3-6



TYPE CC 3 CALIBER 5.56 MM AVERAGE DENSITY 11.00 GKAMS/CCo

PROJ. WT 7o998 GRAMS PROJ. CIA* S.S6 MM IMPULSE 0.8 LB. SEC*
DRAG RDCR. WT. 0.000 GRAMS CHG. NT. 0.43 GRAMS SABOT WT. 0.000 GRAAS
TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**2 0.76

RANGE HEIGHT O/I ENERGY O(VI/D|PCT DRAGI
M M SEC MILS MAEC JOULES M/SEC/pCT

0.00 59.7 380 577 0.000 S9.7 380 7 0.0
561 3664 -0.1100 1.51 0.27 52.2 352 495 -o.3

ISO 0 9 0.42 48.1 341 465 -0.3
200 10.23 0.57 43.6 332 44t -0.3

9 2.268 .11 39*0 3:8:990*
0O 14:9 37 5. 9 0

1~Q1 9 4:6 ZTS32 -0:98
4 1:9 69?. 302

29o 6 9 -0.8
J -14w4 63 -960

0 .764 e:8:18 :1
8l '1 15674 41 -1.0
910 .168 1.07 -46e? j40  30 -1.0
9 0 *20 -55.1 35 08g 0 :14w,0-°3 9 01:

1100 0000 3e94 -8402 219921.

DRAG RDCR. WT. 0.151 GRAMS PCT. ORAG CHANGE I (DEG. YAW1e*2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY DfV)40PETAORAG)
N EC MILS N/AEC JOULES M/SEG/PCT

0 .00 0.00 44.9 380 57 0.0
0 0000 .0 44.9 380 571 0.0

50 2:14 :.•13 41.4 376 564 0.0100 4, 0 0. 7 37.9 755 -0.1IS0 5.84 0.40 34.2 36538 -0

78 e54Z 30.5 361 6 1
118 06 96 26.6

a. 47 -0.3

510.0 A648S:9.54 833 -00
6 * .69 -? 33 439 -0.4
6 .l84 1.84 -. 2 330 430 -0.4
700 12.38 199 -11.9 327 421 -0.5
750 69 *:65 -. 33 43 -0.5

111 4j:18 :10, :I.4 14 4 -0.5
90 8.18 6 :~3 :8 6

6:.7je8 -36.5 3630-0.6

5002-52.6342 -0.8

437 CC-3-7



TYPE CC 3 CALIBER 5.56 MM AVERAGE DENSITY 110.0 GRAMS/CC.

PROJ. WT 7.998 GRAMS PROJ. DIA. 5.56 MM IMPULSE 1.2 Lle SEC.

DRAG RDCRo WT. 0.000 GRAMS CHG. WT. 0.93 GRAMS SABOT WT. 0.000 GRAMS

TiWIST RATE NA PCT. DRAG CHANGE I IDEG. YAWI**2 0.76

RANGE HEIGHT T1F ANGMOF FALL V OENERGY DIV)/0 IPCT. RAG)
N SC MLS N/SEC JOULES MEC/PC

0 000 600 4a6 27 ill0.0
.0 0.00 0.00 4.6 517so 5.6 o.o :100 1.21 000

79 2-0.*ISO 4s6? 0.0 28.6 4775 9 0500o •:o o.°" 0:4j 6e 46j :0o:
300 8.36 0.63 21e3 430 739 -009

4 0 4

9506 1143.
SOD 111 :3

H00 .2 .6- 9 406

6100 0.00 -3.6

1050 2.40 -4.0 294

DRAG RDCR. WYT. 0.151 GRAMS PC T. DRAG CHANGE I' (DEG. YAWi)*'2 1.97
goo 10• f.9° t1

ego N6o T•OF -3' s2!

90 0.00 0.0 23.288 529?1.

0 000.00423. 52 11A :
9070 0.34

1000 46 0 40:6 -0.3

450 6.44 .90 5.4 97 -084

6.65 -.00,

6.763~ t -3.7 469,6
6*39 -. 4 4 4 -0 *

750 6.03 1.06 -536 41

800o 5.58 -L .4 444 7 :8:2

3. - .93 0 LES.9

8o0 0 0o -232

04000 392 527 til-80



TYPE CC 3 CALIBER 5.56 NM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 7e998 GRAMS PROJe OlA. 5.56 MM IMPULSE 2.1 LB. SEC.

DRAG ROCRe W. OeO00 •GRAMS CHG. WT. 2.32 GRAMS SABOT WT. 0 000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)*42 0.76

RAOGE HEGHT 11t ANGM PFALL C ENERou D(V)9OIPET DRAG)

01200 0.00 12.0 827 735 0.0
0:00 :8 12:0 70.0 0.0

1:8 287 -0.2
0.2 10.4 791 2s 0 -0.'.

15 160 0.99.6 77 2387 -0.5
.0 :0 0.25 8.8 754 2276 -0.7

so '.6 0.32 7.9 736 2169 -0.9
300 2.82 0.39 6.9 718 2064 -1•1.

:9 4.9 68 44
0.465.9 0 -~4 :1:"

0: 61 06S 64:8
j64 630 1 6 -1.9

0981 46 4 Ti

0 -9.5 0-3.0
9Q :J6 1.48 -11.5 493 972 -3.1

1100 0.000 14

DRAG RDCR. WT. 0.151 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 1.97

RANGE HEIGHT TOF ANG ?FsFALL C ENERGY D(V)/CDPCTT DRAG)
M 14 SEC GMiLSL MASE JOULES M/ EC/ PCT

0 0.00 0.00 9.1 827 2735 0.0
0 0.00 0.00 9.1 7 735 0.0

8:2 506 289: -003

10 b 709 -40.

3 OA 4s 7 6 46S-0.4

3:|t 1*: Oe4 o67

- 9.0688111 1 31 14094I
430 9C3C:8.6943-
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!I

iYPE CC 3 CAL ISER 5.56 MM AVERAGE DENSITY 16.70 GRAMSICC.

PROJ. WT 12.142 GRAMS PROJ. DIA. 5.56 MM IMPULSE OeM LU. SEC.

DRAG RDCRe Wt. 0.000 GRAMS CHG. W.T 0.28 GRAMS SABOT WT* 0*000 GRAMS

TWIST RATE NA PCT* DRAG CHANGE / (OEG. YAWI**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY 0(V) /DIPGTDRAGI :
N M IEC MILS M/ EC JOULES CIPAT

0 0.00 90.6 277 466 0.0
0 0400 90.8 i7l 466 0.0

100 6.2. O:I |lth" 69 4fl,
It' 760 4 2 :0:590 1.19 . 94 •:16 W 3• 9o N

300 20.66 1.14 47.9 252 387 -0.21'ý I:j :4 41129 37S -0.3

w93 . :8.4
500 26.87 .96 141,6 4

1 J4 31 -0s*4oo .60 : ||7 :8:t0 2691t a 2: 3-005
750 24.74 .:8 -33. 294 -0.5

950 6.2 : 06
10 0.00 4,73 :2-0.

DRAG ROCR. WT. 0.151 GRAMS PCT. DRAG CHANGE ( (DEG. YAW)**2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)AD|PTC. DRAG)
N M SEC 14tLS M/EC JOULES N/SEC/PC1

0 0.00 0.00 9.97 277 466 0.0
0.00 0.0 19,. N1 466 0.0

so 3.76 0.:80 75 419 0.0
400 7019 *36 664 0.0
50 11-2 9 9: 4

•o : .8:

100 L4.096,ooo ,.,69 : -o.

350 t9e2  6~4 4
400 * 0, 0 16

.9 70 .00.

;1 :tl :16 -

79 z:13 .6 .,9

51440 wC--0800:16: 49::
to0 2:9 -9 11 .*

to 3 26H 40it 0 0:0 4:011 :8:519 h-l

44VC31



TYPE CC 3 CALIBER 5.56 MH AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. WT 12.L4z GRAMS PROJ. OIA. S.56 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR', WT. 0.000 GRAMS CHG. WT. 0.63 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE ( DOEG. yAW).*2 0.06

RANGE HEAGHT F ANGMsFALL M/JEC ENERYJO 0(VI90P •rC. RAG)

0 0.00 0.00 Si.6  377 863 0.0

ISO 6593 0.41 U:?2 350 ?42 :0.2
00 Bol5 0.56 37.0 343 712 -0.3

350 10.56 0.71 32.6 336 681 -0.3
4oo .0oo o.o86 8 66 -0.
35 M -0 04
H 40 6 1 320 622 -0.4

313.1. 1 .o18 -7.7 5
708 is9 1 -0.*6

!i! ,,0 , : JS- Ilil' t

21 'i-41n

DRAG RDCR. WT. 0.151 GRAMS PCT, DRAG CHANGE f IDEG. YAW)**2 1197

RANGE HE AGHT 10F ANGMTF!ALL SNERG D1V)~140 1 ;CyRAG)

0 00 000 43.2 377 863 0.0
0.0 0.00D 8:10

506 40 IN-0*
6 131

61 -0.3

4 41 4C-3-I



TYPE CC 3 CALIBER 5.56 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 12.l42 GRAMS PROJ. OIA* 5*56 NM IMPULSE 2.1 LB. SEC.
DRAG RDCR. WT. 00 GRAMS CHG. WT. 1.00 GRAMS SABOT WTY 0.000 GRAMS
TWIST KATE NA PCT. DRAG CHANGE / IDEG, YAW0**2 0.16

RANGE HEIGHT EOF ANGsOF FALL MIV;c ENERGY OIV|IA cPdRAGl

0 O0O0 0000 21.8 S92 1128 0.00
0 0600 000.OOf 18 .so 1.04 0.09 |*:4 so82 0468 0.1100 2.00 0. t1 1869 569 1967 "'O*1

so 2.89 02 735 89:.
SO t4,4 0:44 $ -,

300 5.0 0. 54 5 54 6

0:5 5,2 D : 5, 3 It

608 6.89 5 48 j3:0*66 3344

750 6o34 94 94 .9

o50 5.30 73 -13: 408 01
900 4 7399 915a2,62 -:3s3 119 9a

050 40-6.18 70 a301100 0,O0 2.08 06 361 1.1

DRAG RUCR. WT. O01Sl GRAMS PCT. DRAG CHANGE I 10EG. YAWI**2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV$/O(PCT, DRAG)

M N SEC MILS M/SEC JOULES N/SEC/PCT

0 0.00 0.00 11.3 592 2128 0.0

0 0.00 0.00 .3 9280.0

20 8:it so9  a 049 -00

4..6 8.4 0 -Do
4.68 . 0 -00.88 0.96 1 5**50 81$ -0.4

600 4.87 .0 -.

800 3.96 1.43 -,.5:696850 3.53 0 440900 3o0?62 - -8.6 1 i 0.1o3o 4.77 5. : •:8 4 l1f:*

1100 0.00 2.00 - ,2 td6
950 9 C.--1

442 CC-3-12



TYPE CC 3 CALIBER 6*50 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 9.064 GRAMS PROJ. DIA. 6.50 MM IPPULSE 0.8 LS. SEC.

DRAG RDCRTo WI 0.000 GRAMS CHG. WT° 0.36 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. C IAG CHAN:E (DEGI YAW:;:2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY OiV)/D(PCT. DRAG)
M SEC MILS NISEC JOULES N/SEC/PCT

0 00 0 ' 0. 0 74 .0 34 5 5 39 0 0 0

18 : 53 1.0U 6 9.0 3 IS ,0*,

JOO L2.74 0o62 54.9 305 422 -0.4
so 15.30 0.79 49°3 297 399 -0.4

1:00:5
1100 

4.45 -- 10.7

DRAG ROCR. UT. 0.24 1 GRAMS PC i. URAG CHANGE / bOEG. YAW) **2 1. 97

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV3/ DjPCT. DRAG)

N N SEC M ILS H /S [C JOU LE S N/ S iEC /P UT

0 0 .00 0.00 55,. 34 5 539 0. 0

1: 4l -0.7

5 1:6 .6 60 2-0.

1.61 5

0 9t. -4.11 f:lu :II :870 19jIs
A:Uii t ::jij

*100 0000 jfl 10* I

443 
CC-3-13
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TYPE CC 3 CALIBER 6.50 MM AVERAGE DENSITY 7.60 GRAMSICC.

PROJ. WT 9.064 GRAMS PROJ. DIA. .40 MM IPPULSI 1.2 LU. SEC.

DRAG RDCR'. WYT 0.000 GRAMS CHG. WT. 0.09 GRAMS SABOT Nt. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAW10*2 0.17

RANGkM HEIGHT TOF ANG OF FALL /EC JNErGY OIVIADIPJTSCPRAG)

M M SEC 14ILS M/E JOULE fqE,/C

0 : 4.0 6*4 416 foil 0.0
S8 00 4684 O, :

50 2.22 0.11 44.0 457 945 -0.2
100 4.32 0.22 41.6 437 867 -0.4
150 6.30 0.34 38.8 419 795 -0.6° "' :"' 8i:"* ij:
3 -. 31 36 6

400 H3.e 0

:3.o :1 31 455s84 9i 1.

1.98 691 -10.8 ~ 84 4- 1
750 14.87 34 7118 t81i :1431
900 73
1959 1:4g 1:91 -16.1 41 57 -1.3

1100 0.00 236-

CRAG RoCR WT. 0.,241 GRAMS PCT. DRAG CHANGE I IDEG. YAW,*,2 1.97

RANGE HEIGHT TOF ANG ftSFALL MIEC JOULR OIVII91PET RAG
M M SEC L M R V / ;?

0 O0.O 0600 29.6 476 1027 0.0
0 .00 0.9. 7 07000so ,.40 4?o

08 .69 644 lo
10 . 0 8" 4701

04 4
.8 Seel 0.54 1? 444

4ý :13 8:t$ :t 1HI
450 8:3 *.44-6

990 8:79 *24 145 1 IN !o

600 7.3 .

1OU 0.00 8
1850 6?3. 61j

444 
CC-3-14

,.I



TYPE CC 3 CALIBER bSa MH AVERAGE OENSITY T.80 GRAMS/CC.

PROJ. NT 9.O" GRAMS PROJ, DIA. 6.50 NN IMPULSE 2.1 LB. SEC.

DRAG R0CR. WTr O.OO GRAMS CHGo WT, 2.16 GRAMS SABOT WT. O.OOO GRAMS

TWIST RATE NA FCTe DRAG CHANGE / IOEG. YAW)**2 0.76

RANGE HEAGhT JOF ANG.&tFALL , E ENERGYJUE OIV)/DjPkTjNS CyPTRAG)
I13141 IE JOULE ~ M/ 5E1

2~0.00• o,01 o 52549 0.0
s0203 -0.2

100 1.61 0.14 Se4 663 -04
S394022? -0.6302 0 L3.3 664 1 96 -0.9

2 6.4 0.36 12.o 642 J870 -1.1

b ID 11:1 .66

,b ,+i1i mt~

3299-231

CRAG RDCR. NT. 0.241 GRAMS PCT. DRAG CHANGE / tDEG+ YAW)''2 1.9T

RANGER HEIGHT 1 0P ANGMFsFALL MtlEC ENERGY JOLS O|VI/IC./SC~TRAG)

0o 0.0 0.00 1

fI o 411

Ii

409 si! 4"

44S CC-3-15

:0 :8-0



TVPE CC 3 CALIBER 6.50 AN AVERAGE DENSITY 110.0 GRAMS/CC.

PROJ. WT 12.762 GRAMS PROJ. OEA. 6.SO NM IMPULSE 0.8 L6. SECe

DRAG RDCR WT. 0.0OO0 GRAMS CHG. WT. 0.28 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IDEG. YAWIO*2 0.76

RANGE H.+,ZtT !o! ,N ,.•O FALL , EV O OI V,,A1T.! ,,G, ,

I 000 0.00 100,.0 267 456 0*0
0 0 . 0.0 -0.0 267 956 30.

so 4.35 01 928 262 438-0.1
too 9.13 0.38 87.4 2S6 420 -0.71

N :N• I:EC MIS NSCJULS IiE/

50 0.0 0.0•0 8 9. 2617 4 0.0

456 0.0

31 87.0 401 -3

400 21 o .0 3. :8:.85 c f.96 1.6111 6? :0
6.6 -0.55.90 4.39 -9s.3 -0.6

0oo .0. -0.6,
23o4 ,.Do :|11:1I1,-.

69A 0 R 2R..0.26 L 3RN C.DA 69NG -;. D9C AIt2 81.7

L 0 0 9 4 49 83 4 :0 T

O.O0 0 O4O 8g 6 46u• .0.o

0 0.100 0-' 0 0 891 67 5 0
O0 08007 0.00 87 S .1,00 8:101b $. 4.8 262 43,8 0,00

e7, 76 4 '

310 5 -3so 3

40 16.0 3.9 A. 401-o

5O O 4.83 4.17 3e -0.6

?5O0 23*10 4.3 - 903,340 -0.3

41? jj 4 6 :1C-31:6



TYPE CC 3 CALIBER 6.SO MM AVERAGE DENSITY tl|.O GRAMS/¢CC
PROJ. WT 12.782 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 LB. SEC.

DRAG ROCR WTo *0@000 GRAMS CH6 o o*S GRAMS SABOT WT. 0&000 GRAMS

TWISt RATE NA PCT* DRAG CHANGE I (DEG. YAWI**2 0.76

RAl" HEAG"I NMLFSALL M 1VP,.RAGAECE) C

0.100 60.0 362 8 0.0
:06 0.00

5 oF 4o0 92? 968.,. o0 o
100 1.51 51.9 341 745 -0.2
IS50 09 0.43 47e5 333 111 -0.2

00 LQO.1 0.9 42.9 326 0.:3

0890 13o2 3t 626 -0.4
•8 5 .06 09" *4'"

-4. , 10 fil1 11.0 56Le 89 533*
j 1 1.724 4.9;3

3.3Z2 -4 563

34g -1.0
6S 99' :1:44

8 .8' 01 -05

:01 1.06 :4* 1
0 9.693:0

1100 0.00 3.90 -80.4 229 336 -1.0

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (EG. YAWIS*2 1.97

RANGE HEIGHT TOF ANG sFALL V ENERGY C(V)/O(PCT DRAG)
SSE S JOULSS M.ISEC/PT

0 0.00 0.00 48.1 362 938 0.0
0 0.00 0:1 48.1 36 138 0.00

3.46.44 3 0.1

1-0.

350 3.5 1.60 1:.6 3 7 468 0.432 325 666 -0.3

3.-1.9.322 654 -0.4

8 . 47 so -0.4
-o33.0 -O.5

:- 5102:

9 1 :2 .87 -:1 :6 589 -07
0 4383 6 -0.6

3:5 9:-79 29 654 -0

-500.00 29

447 CC-3-17



TYPE CC 3 CALIBER 6,50 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ. WT 12.*72 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 L1. SEC.

DRAG RDCS WIT. 0.000 GRAMS CHGB WIT. 1.4 GRAMS SABOT WT. O°,OO GRAMS

TWIST RATE NA PCT. DRAG CHANGE / ID0G. YAWI$*2 0.76

RANGE HEIGHT OF ANG OF FALL V ENERGY 0(V)4DOP T. DRAG)
14 MSIEC NILS 14/SC JOULES f SE /PCT

750 O.O0 0.00 2:.1 560 2062 0.0!0 0.00 0000 27.[ 561 Z06j 0o0

o L1. 6 009 29.5 553 8S8 -0.1
100 2.80 0.78 23.8 539 le5s -0.3
850 .103 7.2? 22.0 524 752 -0°4

0 646 057 48

":: 42
•641 11Ois

750 3.45 *65 -3.3 364 63 -3*

850 012 93 -14 34 5 :6:0900 6.15 1:.o -2. 335 "1.8 -:10950 4.97 7:I,3° e4,
1000 3oSS N' 11:1H 691*
1050 19 :;4 -363 3 1 63 -3

100 LOU 0 ~~-41e4 38 6a-e

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / (DEG. YAWI**2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIV)/I(PCT. DRAG)
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 19.4 568 2061 0.0
0.00 2.00 19.4 568 20 0.0• 0 091 o.09 a.. 563 .g:

1is 0.18 I6.2 6563 1 -0

.0o 3:3 5981,0
3Q8:41: 544 5-.

4.30 .54 9.6 539 -0.3
10 4 7j 0.6 7.9

4~ . -0*4

no :1951 1:9 61
650 5.,46 .2 506 1126 -0.6
0oo 5.26 ki1l 50' 96 -0.6

9,0 4m96 ::3 -. 4. 156 -0.7
1000 3*4, Ii s -07

181 A:*03 2.1:03 :11.1'0" 46671 109 ".*

44823 466 so

448 CC-3- 1B



TYPE CC 3 CALIBER 6.50 mm AVERAGE DENSITY 16.10 GRAMS/CC.

PROJo WT 19.405 GRAMS PROJ. DIA. 6.50 MM IMPULSE 0.8 LB. SEC. I
DRAG RDCRo WT. O.OOO GRAMS CHG. WT. 0.32 GRAMS SABOT WT. OOOO GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEG. YAWI**2 0.76

RANGE HEIGHT F ANG OF FALL V ENERGY D(VlA0 PCT. DRAG)
M loC MILS M/SEC JOULES MIEC PCT

0 O*008 O.0 OO.O 32 0

3o 3.6t 0., 398 31 0.1

0 , 0.51 ?93 -0.o. 6 11..30 -00

32.6 1 -57 .9 2.67 -42. 53 -0.

00 5.68 3.5 -111.1 270
361 -0.3

Too I.o •• -Itl., 8• 3f -0.

706 0.00 386 -113.3 167 269 -0.3

DRAG RDCR. WT. 0.241 GRAMS PCT. DRAG CHANGE / IDEG. YAWI**2 1.9?

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(V)/DjPCT. DRAG)

M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 100.0 01 392 0.0
0 0.00 0.00 100.0 01l 392 0.0050 .6 05 87.5 ~ 0 366 0.0

00 0 74.9 100
a 62: 9 394 0.04 1 49.1 05690~

92:7 -T12so 92 329 -0.2
043 59 -40.7 190

0 ? .94 -106.5 178 305 -0.2

449 CC-3-19



rr

TYPE CC 3 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRANS/CC.

PROJ. Wi 19.405 GRAMS PROJ. DIA. 6.50 MM IMPULSE 1.2 L$9 SEC.

DRAG RDCRW. WTe O•0 GRAMS CHG* WT. 0.43 GRAMS SABOT UT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / £OEG. YAW)**2 0.76

RANGE HEIGHT, OF NGM FL,.R. OIvGU T.CRAG)

0 .0000 00 96: T 264 626 O-

so 4.5.8 2171 :f
100 .80
800 12.648 0 .38 U40 254 624 -0.

R14 14:1 SEC1 61.4 04SE 0?JE 4/ /Co• o+:o 0.00 8,., 0.0_8!
0 0.0 0.007 Il

00, ,8. 44 9 o6
350 f4.08 0.19 .2 68

T42 .090 3400 2.06 2 -0

1 968:4I -e.
450 1: .4400 7 .9 4IAI00

50 f2.2 -4?+ 24e

600 24.46 2:4 -6.0 245 44-0
650 21:26 :9 hi. 4 4 3510

900 18317 -606 4 -0.5
950 :4.52 4 -8 3

100 107.80 414 9: 0 4 :0

950 S12.40 .6
1100 0.00 4.84 -1196.0 9 9-06

DRAG RDCR, WTe 0.241 GRAMS PCT. DRAG CHANGE I DEG* YAW1l0*2 1097

RANGE HEIGHT TOF ANG OF FALL V ENERGY D(VI/qjPCTe DRAG)
M M SEC M4ILS M/SEC JOULES MI EC/PCT

s+o 490+ 0! 9 W5 618:
g~o ,.o 01 9, 49e 5 6
100 93.065 1 2*
750 21:9 6 148

9400 41 16,:47

4050 4524
REO0 0. 0 9 -70*44l

10 245 21622 450 S96-2



TYPE CC 3 CALIBER 6.50 MM AVERAGE DENSITY 16.70 GRAMS/CC.
PROJ. WT 19.405 GRAMS PROJ. DIA. 6.50 MM IMPULSE 2.1 LU. SEC.
DRAG ROCR9 WT. 0.000 GRAMS CHGO WT. 1.25 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (DEGe YAWI*02 0.76

RANGE HEAGHT 11F ANGMfFFALL M/jEr ENERGY DiV)/DIPCT. RAG,
JOULES MI/EC/PCR

.0 000 0.00 45.1 405 1591 0.0
4.0 0.005 1o91 0.58 0:2 1 .36 1 1 4111:S100 3 8388 -

s95 03354396 -0.2Do~~c No 051 97 40 -.

250 9.08 0665 314
00 1. wig 3-6.5:o1111 :8:9

10I .s 

-0 7lt :

Is 9 1 -o:

t I I: 
1 

- 0.

-6. 91 :8:9e I es-008

4ill 
1 1 1 1 1-

4510 L ACT--



F

TYPE CC 3 CALIBER 1.62 MM AVERAGE DENSITY 1.6O GRAMS/CC.
PROJ. WT 14.602 GRAMS PROJ, DIA. 7.62 PM IPULSE O.* LSe SEC.
DRAG RDCR, WT. 0.000 GRAMS CHO* We, 0.29 GRAMS SABOT WTY. OO00 GRAMS
TWIST RATE NA PCT. DRAG CHANGE I 1DEG. YAWI**Z 0.76

RANGE .HIGHT tI ANG"JhF ALL M/JEC 1541 D'"1ql•;;CRAG1

-4MCL L T

0 0. 0 o0 43 431 0.00
.0 101 10 43 416 0.00

"so 4.7" 62 91.3 37 ,

300 a*0.1 1
IS 26.1 0*6 lk 16

20 86.1 0. 62

45so 2

4188 2: 4: til.

58 0.0 1 : 1 0090 4 4,
4,0 1 391,4.i

t 9 : 11:1:

718 .008

25 4C--2

soil 1.:105 :48 11 . 16 Is?:0:



TYPE CC 3 CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. WT 14o.02 GRAMS PROJ. DIA. 7,62 MM IMPULSE 1.2 LI. SEC.

ORAG RDCR. WT. 0.000 GRAMS CHG. WT. O040 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT9 DRAG CHANGE / (DEG. YAW)0*2 0.76

RAPGE HEIGHT tlE ANGM?[sFALL M/JEC jNffj OIV)/#OPETcT.RAG)

.:8," 8:88 6. 
0.0

1,.,5 *31 65.7 31 -0.
go O :1006 8. 0.4 303 62 0
200 8 -4 54 96 640 0

49089 10 -0.3
42* 2 2 -0.4

j.ol II I
4 4 11% :8.18s" -, -O 91:19, ,., -6.,1

R~~~ 049d0

DRAG RDCR. WY. 0.389 GRAMS PCT. DRAG CHANGE I (DEG. YAW)**2 1.97

RANGEM HEAGH tl NH~FL IE JUENERGY DIViIO/PCT* DRAG)M/E/C

o1o o 9 AtAE:0

003 78-0.0

96 91.0 0.I i :11 :A:20'
4o 1 1 -0.

000 0.0 6. 810000 0? 60a8:10

HR~ Is2 1 ? 8
:f48 35 433-.

L 0.4



I
I
II!

TYPE CC 3 CALIBER 1.62 MA AVERAGE DENSITY 7.80 GRAMS/CC.

PROJ. MT 14.602 GRAMS PROJ. DCA. 1.62 M" IMPULSE g.t LB. SEC.

DRAG RDCR.I W. O.OO0 GRAMS CHG. We. 1.S GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (DEG. YAW)002 0.76 I
RNE HEAGHT YI NjAL M1C J 1 D1V) fQ1f!t DRAG)RANGE .pANG ftsFAtL MiE ,ei,

80 0H11: 1 6;99 00Soo So .1|
t00 3.48 0.20 33.3 476 656
ISO 5.06 0.31 31.1 460 1541 -0.5
200 :.53 O8.4oZ6.6 443 I43i -0.6
S8 54:.87 15 6.0 02 0 *8l+ i.iti .1..

iI§ ,., i ii H
50 1.90 9

goi 6.

49 :a00 0j 211 : :

4.97 j100 0.00

CRAG RDLR. WI. 0.389 GRAMS PCI. DRAG CHANGE / (OEG. YAWl)** 1.91

RANGE HEIGHT TOF ANG OF FALLI NV~ ENERGO D(V)/0 PCT. DRAG)
H N SEC M LSMSC JOULES M/ SEC/PCT

0 0.00 0.00 24.9 410 1890

0~o .00 ..:9 0.

858:19lol8: 191 619

00.30 a 499

i+ii =

4o9 a 3754

82108 11
10 0.00 HoS l :116 t-m

0 0000 0600 2o9 SID 1-9 40

89 0 0.



(YPE CC 3 CALIBER ?.62 MM AVERAGE DENSITY l1.00 GRAMS/CC.

PROJ. WT 20.592 GRAMS PROJ. DIA. 7.62 MM IMPULSE 0.8 LS. SEC*

DRAG RDCRo-WTo 0.000 GRAMS CMG. WT. 0.|3 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IOEG. YAWl**2 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY OIV)/DIPCT. DRAG)
N MEC MILS M/SEC JOULES M/SEC/PCT

0 .00 00 0.00 .000 .. 0 18:00 Il 32 0.0
1002 8S6 3 6 0
150 11*6 0. 0 3463 -0.1~~~ 4~ 2 .62Z. I 331

30 3 0::
6o 9 ' 9
I.S :.I :8:1

DRAG RDCR. iT,. 0.389 GRAMS PCT. DRAG CHANGE / (DEC. YAWI)*I*2 1.97

RANGE HE GHT ANGP sFALLe MNAYl• ,EC OU5 E €,• •~cRhO.00 0.0 100.0 -63 364 0.0

.20 190. 33

UI ~• '| .. I• ], -8:'

17.1? *95 1139 0

H60 ! 0*0 17 ill ea o4 ::

7:3 323 -0.•?OG HEIGH 31 ,-0.
0-608*8 -0.1

0. 0 16-(o 2

455 CC- 3-25



PROJ. WT 20.*92 GRAMS PROJ. UIA. T.62 MN IMPULSE L.2 Lle SEC.

DRAG ROCR- WT. 0.000 GRAMS CHG. UT. 0.43 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I IDEG. YAWI**2 0.76

RANGE HEAGHT T.O ANG FSFALL 5N RI, OV) ;91JEJACYRAG)

0 I.00 6.oj 10jzI2j3 6590
10o .060 .0S

-s. 49 69

0o 97 0 4 0:8
8(0 0.0 4.4 -2. 8 3

I• 1 -14L:HSE OLE -CRG

" 4840 05.90 0.0 00

0 00 00 ii099 Ql8
0 6566 4 .

5 . 9* j

,oo ,o~o -,., 2 :8:!

2811 69 Al4

oo ,.L :Jl :i~l il

668 :4 :64:75t0 3o39

456 CC- 3-26

S0



TYPE CC 3 CALIBER ?162 MP AVERAGE DENSITY l1.0O GRAMS/CC.

PROJ. WT 20&592 GRAMS PROJ. DIA. 1.62 MM IMPULSE 2.1 LB. SEC.

DRAG RDCRa WT. 0.000 GRAMS CNH6. WT. 1.15 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / IOEG° YAW1002 0.76

nw~jQ1r HEAWIIJ li AI4GMftSFALL C EMff 01V14q.~jjCqAGIME JOULE

8 0.00 2.2 ~ 3 ~ 6 f4 0.0

100 4,.. 42 36.2 3 -:0.2
1S0 6.92 4. 4 .3 355 -0.3
200 8.85 37,2 346 -0.3

05 ~9 -0.3

43 e0 i9 0.4It4 I, 0:

1160.9 0

III -0.7

3 4

00 :41l I i! :1 11 1:

DRAG RDCR. WI. 0.369 GRAMS PCT. DRAG CHANGE / tI)EG. YAIde*2 1.917

JO I 1 0.0

90 0 0 0.0 0.0 ?4

0 .080 0.00 -8:4 06Ill ,.

4. ".,:8:

s 4~.2



I

TYPE CC 3 CALIBER 1.62 MM AVERAGE DENSITY 16.TO GRANS/CC.

PROJ. WT 31.262 GRAMS PROJ. DIA. T.62 MM IMPULSI 0.8 LI. SEC.

DRAG ROCRa WT. 0o000 GRAMS CMs. WT. 0.40 GRAMS SABOT WT. 0.000 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / |DEG. YAW1002 0.76

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI|/IPET;CDRAG)m M' SEC 1MILS N/SEC JOULES I/SEC/C

O 000 0.0 10 000 152 361 0.0
0 0000 0

50 4.38 8:3 19:O 5 6.
LOG 7.?6? .6 67 5.6 Hs 34

SO 9g84 .01 32.5 146 334 -0 i

250 069 0.8 143 3-8 -01300 9.33 2,05 -40.2 141 312 -0.1
350 ?.3 -1. 40 10 -04
400 5.87 -9.38 -v0.1
429 0.00 99 -108 138

DRAG ROCR, WT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAWI**2 1.09

RAýGE HEIGHT JOF ANGiFSPALL M/1EC SNER2 DIV149JEETýRAGI

0 0:00 0:00 O0*O 15Z 36 1.0

so 4.39 :0.3 S1 1a:
7*9 :065 3000

9.90 1.00 3: 4 345 0.0
0 .0 34 149 0 00

s0 ,.9 .61 47 36 0.0 o
4.80 46 2*o

3 900 745 6  11:146 a20.
445 0.00 -03

ii458 CC-3-28



TYPE CC 3 CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 31.262 GRAMS PROJ. DIA. 7.62 MM IMPULSE 1.2 LB. SEC.

DRAG RDCRb WT. 0*000 GRAMS CHO* WT. 0.50 GRAMS SABOT WI. 0.000 GRAMS

TWIST RATE NA PCT, DRAG CHANGE IDEG. YAW1**2 0.76 !
RAýG , HEIGHT ANG !FALL " /SEC ENERGY DIV/OIPCT.o RAG)

14O?[SC JOULES H/SEC/PCT

. 00 0 576 0.0
go 2: 8 10 00.0 192 5760.0 1 0.0

8:0 ?. 2 1909 560.
280 14.15 107 13013 522 -0.1

20 5.89 :35 11:0 540 -0.1
300 16.88 1.63 2448 -015 6, 4:6 :8:0

40 jj:46 :1 .637 465
Soo 9 :3*3 ?71 455 1

66 2 10 .586 166 P01
16 .00 3.74 : os6.3 165 4 7 -9•

DRAG RDCR° WT. 0.389 GRAMS PCT. DRAG CHANGE / (DOG. YAWI**2 1.97

RANGE HEIGHT OF ANG OF FALL V ENERGY 0IV)/OIPCTo DRAG)
N H [c NMILS N/EC JOULES M/SEC/PCT

0 .00 0.00 100.0 92 576 0.0
NO 100.0 967 0.0

00 6.49 3 5 190 560 0.00
10 6 8918 143 0.0
g:06 '4:4 Is 5 0.0

SO+ :01 *33:0
108 1 190 . 0 14 Il -0.0

414 :3:190
5 0 1N.44 69 944.1 -0.
5O 41 -44.9 -0.S0 11690 09?T -5,9-1 5t,+ 3o-001

0.90 j- -
10. 87 3 -0.

459 CC-3-29



I

TYPE CC 3 CALIBER ?.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT 31.262 GRAMS PROJ. OIA. T,62 NM IMPULSE Z.1 LU. SEC. &

DRAG RDCR.. WTi 0.000 GRAMS CGB. WTi 0.3) GRAMS SABOT WTe 0*000 GRAMS

TWIST RATE NA PCT* DRAG CHANGE / 0OEG. YAWI**2 0.76

RANGE HEIGHT ITI ANGM•0PALL ,fEC OSNIRG" 0,VI,4tGJhCfRAG)
N 0 SE ISMI OLES MIEPC

0 0.00 0.00 82.5 261 111 0.00
0 0.00 O: 82.5 al 4 0

so .90 ' : 1 0:3100 1.Is k 6 1646 14 11 16:
1SO 10.74 0.54 62.9 272 15? -0.1
200 13.66 0.73 56.0 269 2 -01
1 5o :3 1, 41:250 .2 9a 4. 6 ~ 10 0300 3.5 3: *546: -8:

1o.09 1:,,0 II:6
6 21 1 4 :8:1

Soo 19:88 3.02 -I94
850 11-73 -48.3 213 470.4
900 15.13 3.55 -. 7 9
950 1:07 3.77 :6? fo 8 2 -8:5000 54 3.99 -76. 226 "1 5 -0.5
1,50 4.51 4.22 -86.8 23 79 -0.5
1100 0.00 4.44 -96.', 221 763 -0.5

DRAG RDCR. iT. 0.389 GRAMS PCT. DRAG CHANGE / (DEG. YAWI0*2 1.97

RANGE HEIGHT TOF ANG OF FALL V ENERGY UIVI/D(PCT. pRAG)
m a SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 75.2 281 1234 0.0
0 0.0 0.0 8 a234 0.05o 3.f 8:11 6 .0100 (.076 o 6 5j4 8 11 :150 9.66 0.54 9 8:

13 2J :j 49*73 ;5 so00

100 6o44 1.9 36.0 :0U115
3900 18.04 1:217 29o1 f7 1142 -0.140 9 1 .46 0 0 10

600 0.99 .6650 o0 .4 2-1.63 1oU -0
710 19.74 6 j0.
850 15.1 

95 

l 0400oo 1?06 59 109

900 12.91 3 -49.9 1 9 7
950 10.28 3.56 -51. 251 976 -0.3tooo 7:o5 6 :t.149
050 3 3 .96 46
l100 0.00 444 9 -0.4

460 CC-3-30
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!I

H FL I

..3.0io

-22.8
ALL DIMENSIONS ARE IN CALIBERS

Axial Radiu:s of Gyration a 0.346 Cal. Wetted Area - 62.67 Cal. 2

Transverse Radius of Gyratton - 5.63 Cal. Volume = 14.93 Cal. 3

Center of Mass (Nose) a 12'.56 Cal. Length - 22.8 Cal.

Mah CD C C Cw CN CPN C
No. 0Do BD D SFT DW CNN C

(Tracerr)

1.25* .963 4.30 17.21 -20.0

2.00* .578 16.00 15.56 -48.0

2.60* .453 14.00 17.80 -73.4

3.42 .357 12.30 17.13 -56.2

4.20 .300 10.08 16.71 -41.8
S.5 * .237 8.80 14.39 -16.1

CD (Mach - 2.5) * 5.00 (1/radian squared)

•Estimated data

461i FL-1-1
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TYPt FL I CALIBER 5.56 MM AVERAGL DENSITY 7.80 GRAMS/CC..

PROJ . vir 0.658 AYAMS 1iROJ. DIAe 1.78 MM IMPULSE Oak, LB. SEC*

ORAC, RULRs Wdr. 0.UOO LiKAMS L~mG. Wl. 1.*4 GRAMS SAAiOT UT. Ue490 GR4AM4S

rHIST RArE NA PCi. 0IKAU CHANQE. IDEG* YAW)**2 1.16

RA'4i;E HB-IkM TOO- ANG UF FALL v ENL-RGY U(V)/C PGi. DRAG)
m P4 SEC MILS m/sB-C JOULCS M/ L-/P.

U 0.00 0000 504e 1480 12SI .

IOU 0.49 O.V7 4.1 1380 627 -.
15LJ 0.1.? 0.1! 4.5 1331 583
I00 0.93 0015 A.d 21 4 -O
21)U 1.13 00.18 3.9 1233 500 -2.'.
30U 1.12 0.23 .3.5 L84 461 -0
40U 1.til 0.11 ?3 l b 90 -4.8

ej Su 1*4 Oe46 1.3945 29 1.
600j 2*UU 0. 2f 0.r 898 2 0 50
65U 2.02 0.57 0.0 851 238 -6.00

1 iv I lh .7 1. 7h o -7.0
flu Lsl 017 -. 472 161 -1.4

90 ~o) 09 -. 69 126 -8.4
115U 1.2') 1.uO -6.1. 570 101 -4.1

b0Oo 0.45 1.019 -7.8 521 89 -9.8

464 FL-1--4



rYPI rL I CALIBER S.56 MM AVERAGE DENSITY 7.80 GRAMS/CL.
PROJ. wr (3.658 GRAMS PROJ. DIA* 1.78 MM IMPULSE 1.d L8. SE.,

DRAG RDCR. WY. 0.000 GRAMS ChG. WI. 2.52 GRAMS SA~or wr. 0.490 GRAM~S
TWIST RATE NA PCI. URACG CHANGE / DEC. YAWI**2 1.16

RANGE HFIGIHT TOF AP4G OF IALL V E1JPRGY V(v1/ufVLr. URAG)
M M SEC MILS M/SEC JOULES M/SL.C/Pcr

O 0.00 0.00 3.6t 1618 161b (3.0
* 0 0.00 0.00 3.6 1678 926 0.0
50O 0.1? 0.03 3.4 1627 87L -0.5

IOU 0611 0.06 3.42 1576 Bit -L .0
150 0.49 0.09 1.0 1525 76'j -1.5
200 0.61 0.1.3 2.8 1475 71t'-3.

350 0.99 0.23 2.0 1326 5 8  -305
40Uu 1.09 0.21 to1 1 277 5 36 -3.9
'.50 tell 0.31 041228 '.96 -4.'.
500u 1.23 0.35) lot 1119 457 -4.8
55(3 1.28 0.40 0.7 1131 421
6003 1.31 0.44 0.3 10o3 36b -548
65U3 1.31 0.49 -002 1015 352 -6.3
700 L1.0 0.5'. -00.1 9d 34 -6.?
150 1.26 0.59 -1.2 940 21-7.1
aoi t.19 0.65 -108 893 2641 7.5
A51U 1.09 0.70 -d.5 646 236 -1.9
g00 0.46 0.16 -4.2 8 00 j 1t)-u.
950 0*?9 0.83 -4.0 753 187 -8.9

1000 0.5id 0.90 -5.u 707 164 -.
1050 0.32 0.97 -6.0 661. 144' -9.1
1100 0.00 L.CJS -7.3 bL'. 124. -10.Z

465 FL-1-5



II

IYI'F I-L I CALIBER 5.56 MM AVERAGE OENSITY ?.80 GRAMS/CL.

PROJ. Wl 0.654 GRAMS PROJ. OIA. 1.78 MM IMPULSE d.L LB. SEC.

nDUK RDC14. WT. OeO.0 GR1AMS CHGe WT, S.00 GRAMS SABOW WT. U.490 GRAMS

TWIST iA,[ NA PCT. DRAG CHANGE ( DEG. YAWI**2 1.16

RANGE HEIGHI rOF ANG OF I.ALL V ENERGY DIV)#O|PCT
m M SEC MILS M/SEC JOULLS E /P{.T

0 0.00 0.00 2.1 L853 1qi7 0.0
1 0.00 0.00 2.1 853 L130 0.05U O t j 0603 2.4s LiO2 106o -OOF)

IOU 0.1,3 0.06 2.4 LT!O 1008 -L.0
150 0.11 0.08 2..e 1699 944 -0.5
ioo 04.,,, 0.1 ie •.1 1647 893: -2.1l
,r• o.t,, o.0 59•,6 83,6 -2.6
"IOU 0.6h 0: 18 :', 15L4,6 78h -JoO
350 0. 71t 0.21. 1.4 1495 73t) -3.5

,.o0 0.81 0o.9? 1.2 1445, 68? -4.0
4iSU O.H6 0.28 10 1395 64L -4.1
500 oU.t 0.o2 0.1 346 596 -5.0
"•5• 0.94 0.35 0.4 1296 553 -5.4
600 O.qh 0.39 0.1 1247 512 -5*9

o.6 0.43 -0..,e q9 4F -6.3
tOo 0994 0.48 -0.6 15 43o -1j.875u 0.91 0 052:, -i.u 103 400 -7*2

HO0 Oa d 0.57 -1,.4 lO'j4 31b -1,07
tiso O0 7?1 0.6;) - I,9 L0f6 13 3 -"02Z
9OU 0.69 0*67 -2.4 • gjq 102 -806
.)5U 036 O.?'2 -3,,0 912 274 -900

LuOO 0.4 L O. l• -3.6 865 246 -')e4105 g? .8 -439 o -908
l LOu O.OO 004€0 -501 t Ie

466 F'L-1-6



TYL ILI CALIBER 5.56 MM AVERtAGE DENSITY 11.00 OkAMS/CL.

PRJ t099GRAMS PROJ. DIA. 1. 18 MfM I fPU Str 0.., L8. SEL.LiDRAC RUCko.W 0.000 GRhMS CHG. T 1.33 GRAMS SAbOr WT. U.i9O GRAM~S
FWI.ýr RAII NA PCI. RA CHANGE' / 10G. YAWId**2 L.16I.RANGE HEIGHT TOF ANG OF FALL V ENERGtY OIm/U IICts UR&AG)

m M SEC MILS M/SEC JOULCS M/ src/i'l.

u 0.00 0.00 4.?) 1350 1295 U.0
U 0.00 0.00 4.~ to 35 847 0.0

50 0.23 0.04 4.a6 L15~ 803 -0.3
100 0.45 0.Ufl '0112 76L -0.7
150 0.68 0.12 4.0 1245 7 20 -1I. 1)
200 0.85 0.16 3.1 1211 681 -1.4
?su i.uz 0.20 3.3 1177 641 -1.1
300 1.tis 0.24 3.0 1143 0? -,?.0
350 1.32 0.29 ;e.6 L10Y 5 1 -2e4
400 .44 0.33 a. 1075 53#-2.7
450 61)4 130 1.U14 503 -jSoo .61 8.43 1.04! 1001 47L 1.
5i'5U 10.66 0.4d 0.1 913 4 -3.1

6s 09 0.58 -0. 96 1-.
700 .66 0.64 -lot 873 3 '34 -1%06
?so53 0.10 -Lot 640 32o 4

850 :* O8zJ -303 774 7 5*

467 FL- 1-7



rylli fi I CA1181K 5.56 MM AVLRAGL DENSITY 11.00 c.M*MS/CL.

VUJ. wt u.9711 GRAMS PROJ. DlA. t.78 PM IMPULSE 1*? Lb. SEL..

OKAG RfiCr. WT. 0.000 GRAMS CliG. Wt. 2.3S GRAMS SAW~ wr. 0.490 GRAM'S

TWIT ATE NA PCi. DRAIU CHANGE /(DEG. YAW)$02 1916

iRA!AGF HEIGHT TOt- ANG Of-- FALL V ENERGY OIVIID PE7. fRAG).
m P. SEC. 141 ! "IR/SEC JOULE~S M/ SVC/PCT

u 0.0 .00 3.,e 1583 ? 78 o.0
Ou o 000.uu Jo.1 15b3 164 0.0

50 0.15y 0.03 1.0 15j47 111 -0.4
IOU 0.l0 0.06 ?.a 151L 061 -0.7
kOU 0.43 0.10 2.() 1476 1011 -1.1
i.'UU 0.jeb C.1.3 2.4 14A0 961 -1.4

30 07 0.17 (.1 '310 I i7

40U0 01 oz 1.3 taoo 70to
45 0.PJ 0.32 1.0 1265 741 -.
ir50 imP 0.40 U03 1196 665 :1*8
500 1.*0'. 0*44 O 0.7 1623 701
65U L.Oti 0.49 -0.4 128 621 -4o4

800 0.104 0.62 -1. 1 L026 4109 -5.4
850 06"I5 0.67 -20,0 992 457 -5.8
900 0.14 0.13 -itol 458 427-(.
950o 0a b u 0. 78 -3.s Ws5 397 -&.4

1000 U.4-) 0.81 -1.9 a9~2 36q -6.7

468 F L-1-8



flVpk Fl. I CALI 61-R 5.Sb MM AVLRAGI- VENSI 0 Ui.00~ .40153ICf;i ROJs Wt 0.029 GRAMS PROJ. 01A. 1*7B PM I MPuL SF 1.5 1 F. SU(.

DitA( RrlcR. wT. 0.000 (jRAMS CHGe WT. 4ed1 GRAMS SAaor wr. U.490 GRAMSIITWIST AATC N& POT. DRAG CHANGE / (0I-G. YAW)*0Z 1.16

RANGE HkIGHF TOF ANG OF I-ALL v FrNFP'iy DIVI/DIPCi. DR4AG)
M M49 SE-C MILS 94/SEC JOUL LS M/ rG/CP%.T

u 0.00 0.00 d*2 t48u229
.0 0.00 0.00 2.4 17'48 )sole 0.0
so 001 0.03 2. 1762 L44 -094

00 0.06 .u 11?1) 1382*
150 0.31i 0.0y I .V 1689 1325-.
200 0.40 0.12 1.1 1652 16
25u O.4il 0.1':. L.ý 1b61 121) -.
ICU a .'1 i O.18 163 r L8 0 LI -e. 2
31W 0.6? 0.21 Lei 1544 1 10??

O 0.1 141q 1001 :
5ý180 8.14 UNif 0.2 1482 9(

550 elb 0.j 042L 49 s-4.9
b~a 0.ll 0 -0.1 367 util:.

0. U74 Q.4h -00.Vb0 -,
0.71 V.? SO -0.9 62 ?740 2

boo 0:66 st 4 -1.3 70u0 -5.

900 ()5 s:2" 1 6

469 FL-1-9



Ty~f rL CAIBER SOmm VERAE DNSIY j~70 RAM/CI

TWIST RAT NA tB P.56 URA CANEGE I DENSIT 16.70* 19AS/16

KA4t tiEW~HT TUI ANG OF FALL V kNFRGY UIVI/0 I PrURA(P )
14 S1K MILS m/SFc JOtILtS M4/ EC/PCT

u O.Ov o4fuO b.is ILSO t2,5 0.0A o .uuo .05d1b 931 Us0
5 o.Zt 0.04 5. 4 1L28 P91 -u.24

IOU 0.51 0604i 5.0 1105 R6w -0.4.
IlU 0.17 0.11 4.o I 1h83 827 -0.7

'eu 0*91) 0411 '.1060 791, -0.9
2SO in 02 3 760 -Lo1
J 1.51 b 0.33 36 11Mi:1

N uN 4 927 6 6
5 G. : h ,4U 905 510
600 111 .59 -0. 883 s
h50 [.bs obs 0: 06J 5£
700u to e .7 -2..e'L 7 -4.0iiiu 1.4 80 .7 472J

105i50 0.3) 1tA? -7.,) 689 -,0 4.5
1100j 0.00 1.d4 -8.6 602 314 -4.1

470 FL-1-10



TYPE FL L. CALIBER~ 5,56 MM AVkRA(,b DENSITY 16.10 GI4AMS/CC.

PRGJo WT 1.411 GRAMS PROJ. LiLA. 1.78 MM IMPULSE 1.2 LB. SEL.
DRAG RIOCR er 0.000OO GRAMS CHG* hT. lo1U GRAMS SABOI hl. U.490 GRAMS

TWIST RATE NA PCI. DRAts CHANGEi (DE0G* YAWS*02 1.16

RAINGE HEIGHT JOF ANG OF FALL V ErIFRGY 0(VI/UulVLI. bRAGI
M t4 ILS M/SEC JOUJLES M/SLL/PI.T

J O.UU 0.00 30t, 422 192Ze01
0 0.00 0.00 30t, 4 2? L427 0:00

SO 1? w0.0 3..ý 1399 31-.

10U 8.032 3* 36 1S:e
200 013) 0 V 9 1370 1476.
250 0.71 0.18 2.i2 1307 1204 1.300 0.81 0.12 1 . ) 1284 L116,e -!.4
35U 0.d9 0. l'6 1.6 1b26L 112L
4UU 0.96 0.30 1.2 2128 1081
450 1.02 0.44 044 21.5 1042-;o
i~ou 1.v6 0.18 0.6 1193 1004 -?83

.0. 0.43 0.e o 6 -2.5600.47 -0.2 114F 924 2.

%30u 0*92 00,1O98 ,R 790 '3
as sa o -2R1I3 5 -3.1

0 1:5 -3b 9h 664-4o4

471 FL-1-11



TYPF IVL L CAL IBkR 5.56 "M AVLRAGE DENSITY 16.70 GftAMS/CC*

PROJ. WT k.411 GRAMS PRQJ. DIA. i.7S MM IMPULSE 2.1 LII. SEC-.
DRA6 RLCR& beT. 0.000 GRIAMS CHG. Wt. 4.46 GRAMS SAJIOT WI. U*490 GRAMS

TWIST IkA~t NA PCT, L)RAG CHANGE /Ift0G. YAW)6*2 1016

RA'NGL Ht~I(;Iir TUw ANG OF FALL v ENrimiY OIVI/UIPET QKAGI

6bu 0.30 0.42 -L.ob 162P IS0 -0.

2 f . ) 011147 LPLuI-?3-1.2

300 .,) 0.1 is 170-LI



rypt FL I CALIBER 6.50 MM AVERAGE DENSITY 7.80 UKAMS/CL.

PROJ. of U*b6u GRAMS PROJ. DIA. 1.78 MM IMPULSE 0.,) LB. SEC.

URAv RDUL, WYT 0.000 GRAMS CHG. WY. 1*31 GRAMS SABOT Wr. (1.194 GRAMS

TWIST RArE NA PCT. uRA6 CHANGE M GEG. YAW)**2 1.16

RANGE HEIGHT rOF ANu UF FALL V kNERiY OIVI/U(jPCT. URAt,)
M M SC MILS M/SEC JOULL•SM S/rPCT

0 O0.U O.UO 7.4 1315 L294 U.0
0 0.00 0.00 7.4 133M 5d6 0.U50 u.16 0.04 7.1 L286 544 -0.s

IOU 0.70 0.00 u.k. L237 'iOs -[.0
150 1.U3 0.12 6.,b 1188 461 -I.t
201 1.34 0.16 6.1 1140 4211 -1.9

.61) 0t. 09. 312*O0 1, El 503: 1044 351') -.. 9
450 .16 00 40 4 996 126 -3.3
400.35 4.3 149 296 o3.d45u 5,8 0,4L 3,0l 90J2 26r' -4.2
Soo •.1 e•04 7 o1. 85ý ;141 -4.81350 10489 8. 53 2.1 00U8 2 1 ý -1) .

600 2.q9 0.59 1.5 762 L91 -'.6
6go 3.u4 0.66 0.6 756 6b -6t.
700 JOU0i.073 -0.. 41 -6.4750 3.01 0.81 -1.6 o23 12b -1.0
ROO 2.o0 0dq -3.o S14 10 -7.?
""0.91 -4.1 91
90O 1 : d! -6.7 46 2 -,3 8Y50 2,07 1 19 -9.e2 42#3 60 -902
1000 L,55 1.37 -L262 3d6 41 -.4.0

10014 L19354 41 -t.4173 8OO O.,60 -200l J28 35 -L.5

473 FL-1-13



Typt FLI I CAL IBEit 6.50 MM AVERAGE DENSITY 7,80 GRAMS/CC.
PROJ. owr u.65u ~it;RS PKOJ. 01A. Ilb7 "M IMPULSE Led LB. SEiw.
0RAC, ROCK. WT. 0.0DO GRtAMS CHIG* WT* 2.34 GRAMS S*801 WY. u%,?94 GRAMS
TWIST ~Ark NA PCT. DRAG. CIIANGL 1 OEG. YAWI**2 1.16

RINGL HE I UtT TUF ANt; 01. I-ALL V I-NPRGY UfVDiU4PCT@ PRAG)IM M SEC MILS M/SFL JOULrS M/Sf-C/PCI

U 0.00 0.00 4, t7Li L?9,? 060

10U 0.41 0.07 lay 1410j 711 -.
15U 0.), 0.10 3.1 1420 664 -.

20ý u. 7 0.14 3.4 1.371 b Iti -2.0

iOU S:?e e25  t2 , 53i 9?-*

511(i I-110 O4ft 0.4)0 13 11-.
65 :6u 1 0.5)3 -0. 935 ?Od -6.?

IO *2 0,90089 I~b 6A 8.

9!00 0.3 t .9 77 2. 70q e2 -'"09

1lOu 0.uu 1.17 -9,4 '15L so81.

47 FL--1



rYPLb 1L I CALIBER 6.50 MM AVERAGk DENSITY 7.80 GKAPdS/CC*

PROJ. wt 0.658 fiRAMS PROJ. UIA. 1.78 MM IMPULSE 2.l LB. SELe.

DRAG RDCRm..wTe 0.000 GRAMS CHG. WT. 4.78 GRAMS SABOT WI. 00794 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I bEG. YAWI**2 1.16

RANGE HLEIGHT OFd AN LOFFALL V ENFAGY DIVU0/DEPT. DRAG)
M M ANGUMIL M/SEC J0ULLS m/i- S.IPc.r

U 0.00 0.00 3.60 1791 0329 0.00
0.0 900 791 IOS5 0.0

.5 000003 7 40 996 -0.5
10..1 06 2.6 168 93d -1.00

35U 0.82 0.21lo 1.64'31 677 -3.5
4Q0 0.89 .25 o.4 385 63L -li.u

.01 .3 IOU 06 ;4-4.9
S~ .04 .37 DO! 3 504-,.
600 11 .1U*89 465 -5.8

0 UN :8:1 169 I1-t
710 is01 :54 -IL 4 359 -7.2
Boo ~ 96 0 59 05 997 121 -o
050 .88 0.64 -2.1 949 296 -.

0 ::. 8 tb;29L .

475 FL-1-15



TYPk U II CAL I SLR 6*5 MM AVERAGE DENSITY 11.00 GRAMS/LCC

PROJ. Wt 0*929 GRAMS PIR0JO DIAO 1.78 mm IMPULS& 0.1 LB. SE(.*kORAt, RDCR*. wd. 09UUO GRAMS CHG9 wTe .2 AM SBOWTu.9GRS

RA14GE liI1G~fi TOF ANG OF I-ALL V ENERtGY D(~oP R r'AG)I
M SEC MILS m/SLC JOULUS D(1M1UELpC./;T

0 0.00 O.U0 6.'j 1219 1280 0.00

10(1 0.b0 O.UR 5.b iti 65 5u

1,30 0. 8 . 3 . it - .

4U 20 :3'49476 F-1-10



TYPt FL I CALIBER 6.SU Nm AVERAGE DENSITY 11.00 G(AMS/CL,

PRUJ. W1i O929 GRAMS PKOJ. DIAo 1o.7 MM IPPULSE Led LB. SEL.

DRAG RULR.. T. 0o000 GRAMS CHG. WT. 2.19 GRAMS SABOT Wr. U.794 GRAMS

TWIST RATE NA PCT. ORAG CHANGE / (UkC. YAWI*42 1.16

RANGE #EIGHT TOF ANG OF FALL V ENERGY DIV)/U|PCT. |)RAG)
M M SKC MILS MISEC JOULeS M/!cI/PLT

0 0.00 0.0o 3.9 1480 IlB? 0.0
•U 0.00 0.00 J.9 14d0 LOUl 0.0
50 0610 0004 3.6 1445 C61 -0.4

IOU 0.36 0.07 3.4 1409 923 -0.7
50 0.51 0.11 0le L374 071 -IoL

20U 0.66 0o14 2.0 L339 833 -1.4

300 0.9 0o12 239
350 1:0 8 08.6 LV 1235 70b -?.4
4300 tell 0.30 10 10 6- -0
50 4 o.J9 0.9
•50 Leal 0.43 00, 1098 560 -to?600 1.30 0.4 0.0 1064 526 -4.1

- .6 490 :4.4
lOu 1-0.9 996 461 -4.

0:.6d -1.4 962 40 -5.L
80 1,14 o0.6b - ,u 929 401 4

y90 9U 0.79 ,2 863 4G -599
95O 0:71 0,85 -3.9 870 720 -. 111000 O.51 0,9 -4s7 7v7 "95 -606

to 0:900 ?:04 -664 713 24 -0

477 FL-1-17



TYPE FL I CALIBER 6.50 MM AVERAGE 0ENSIFY 11.00 "1 AMS/CCe

PRUJ. wi .I' URAMS PROJ. OIAA 1.18 MM IMPULSE Z.1 LI. SEC.

DRAG 140CR. t i.U 0.00 GRAMS CHG* WT, 4e6O GRAMS SAW~ Wto 0.094 GRAMS

twisr RATE NA PCf. URAA CH4ANGEI /10G. YAW1002 Libi

RANjGE HEIGHT Mw~ ANG~f FALL V ENERGI 0(V)4 PCTS DRAG)
14 SEC L S MISEC JOULt LC/PI.T

u 0.00 0.00 2.6 1136 2596 0.00
0 0.00 0000 2.6 1736 1400 0.0

5iu 0:12 0:00 2:4 1700 34 -.
Lou 0.24 0.06 2.l 1663 28)-0.1

ISU 0.34 0.09 1627 13i-.
206 0.44 0.12?. till 1 1175i -1.4
is0 0.6i 0.1% 1. 1519
100 06 0.861 15t49 974 -2

3U 0:10 00 014 -~l 2
40U 0.74 §21ýic14 974 -2.8

5 .UI 0. ob3

600 Qs84 0.,40 -0.1 130 7-.
65u 0.114 0.44 -0.4 l203 752 -4.5
700 osbi 0.48 -0.71?3 2 -499
?so O.IiI 0.562 :*: 1d04 6 51
i~ou 0.7.3 0.536 - 169 6.35 r

1350 0.6 0 O(iSad3 599 -O
900 00,31 0.65 -20. 1u ~ 1163 -6.1

1000 003J 0.74 -Jo10.33 46-.
tus 0 1 Ofy -3.5 9V99 44-.
1100 0000 Oo84 -4.096 431-.

478 LIi



TYPt FL L CALIBER 6.50 MM AVERAGE DENSITY 16.10 GKtANMSCL..

PROJ. WT 1.411 GRAMS PROJ. UIAý lo.d MM IMPULSE 0.b LB. SEL,

DRAG RDC.R WT. 0,000 GRAMS CMGo W.e 1.06 GRAMS SABOTr wr, ,r94 GRAMS

TWIST KATE NA PCT. URAG CHANGE / (DEG. YAW)*,2 1.16

RANGE Hk|UHT TOP ANG OF FALL V ENERGY DV/D(Pto URA(G)
M M SEC MIL5, M/SEC JOULE.S m/srI/PCT

0 .00 0 .OUO 79.3 1046 120o U.0
u 0.00 0.00 7106 77" 0.u

5U , 35 0.05 6.9 10d4 739 -0.2
IOU O.6u . LO 6.4 104)1 707 -r2. 4
15(0 0.98 0.15 5.9 979 6T74 -0.7
?Ou 1.2h 0.20 5.3 957 64b -u.9
25U 1.ýu 0025 '..8 935 1 -1.1
3.73 0o.11 4,. 91, 5•, -L.e
35U 1,92 0.36 J, 891 56U -1.5

&9 god 0:42 209RO1450 202t2 4Rd 2.3 84U IN:0
s0u ;e3 *1)4 16 401 -2.2

.)U 60 04 49 0*
600 4.0o 0:.6 0.0 ,83 432 -P.6,ola' 3!! 40d o ,, -2.
95 Ie 161

ot 6 930 -3,0
Isl .8a :6 *p7 fie 363 -4.7

800 2001 .9 -43.1 696 34f -3.4

99006f -

0so 81 1 -516 4-?I9U Oquu -... o %426,,

479 FL-1-19



TYPU FL I CALIRfR b.5J0 Mm AVEiRAGE DENSITY 160.0 GRAMSICL.

PROJ. wT 1.411. t;RAMS PKOJ. nLA. L.78 MM IMPULSE Lod L. E(., S

nRAul KOUCR. wT. 0.000 GRAMS CHG. WI. 1.96 URAMS SABOT Wr. OU94 GRAMS

rwIST RATE NA PCr DRAG CHANGE / (DEG. YAW0)*2 ,166 [
14ANGL HC Itilllr T- ANG OF IALL V ENERGY DIVt/I)jPCTo DIRAG)

M M SEC MLLS MISEC JOULCS 141 :C/P(;T

1 0.00 0.000 . 13W 09L Ono
0 0.00 0.00 4.1 13? 0.0

5u o.0eU 0.04 3.6 t304 DO -0.2
1). O.i. O.08 3*.b 281 IL -0.5
1i10 ,..'4 0.12 3.2 1258 1111 -0.7
?ot) O.1U J.1b 2.9 L'35 1077 -0.9,p~ o+,l NO 2. L°S -f
3,00 0.91i 0. 4 - e091-0

5)OU 84,k 1) 14:
550 1. 21 0'.46 06.1 1078 1120 "-. ,5
6OU 1.?,) 005L -00? IOs6 786 "201

700 ? ;4 0. t0 1 01::
?50 tol Io6 -0.6p 989 619s "-.1 1
Boo I. LU O.00 -2.L 9 66 65"V -1.6
8 sk 0.9) 0.T 7t, 2.1l 944 629 - •.u

gOU OU685 O.Bj -4o0

W OO0 0*.9 0091• -4. 5 819q :463• .
1~ t 050'6 oT0.93 -*)J L 857 54P4o
LLOU 0.00 a.04 -5.11 1135 -*

450 PL-1-20



TYPF rL L CALIEAka be50 MM AVERAGL DENSITY LbefO C4AP45#CC,

PROJ. WT 1.4tt VAAMS PROJ. DIA. 1.78 MM IMPULSE: 2.L LB. SEC.
DRAG RUCK4. WT. 0.000 GRAMS CHG. WT. 4.29 GRAMS SABOT WT. U.r94 LRAMS

TWIST KtATE NA OCT. I)RAG CHANG.E / bEG. YAWI**2 1.16

F .RANGE H&IGHf OF A6O rALL v k'JERGY Uf)QPCt* QRA(G
m m IEC MILS /SEC JOULrLS M CP

0 0000 0.,00 2*j 1638 2950 0.0
u 0.000 o0. 16O 1"9 Uou

0.3 0 0. 3 U.2
:0 .31 0. 6 2.1 a 1u 84 0.5

150 0.33 0.09 1.9) 567 173L -0.1
ipuu 0.4d 0. 54 1680 -0.9
3o0 U.' 0 0. Ib -1 "150 8:641'ý 1M40U a. 9 6 9 . -o

47-00 a 0.2 u j

H~o 04 099 -4.4

6 0 44 0 :1 :

148 6 j11F-1-21



Irypt iýL I. CAL IB-IA fe61~ MM AVEd4AGL OENSITY 1.50 (iRAIA/C,^.

[PROJ. V41 U.658r -;KI4S PiK0J* DIA. 1.78 MM IMPULSE 0.L. LII. SEC..
ORA'. RDCR. WT. 0.000 GRHAMS CIIG. WY. 1.13 GiAANS SABOT WY. 1.306 GRAMS

TWIST RArv NA PCT. DRACP CHANGE I bEG. YAW1*02 1.16

*4%'4GL HEIGHT TOF ANG OF FALL v ENERGY DI)RIP;T AGI
m sec MIL$ M/SbC JOULLS, M/ ECIPc1T

U ~j 0.00 13.6 LIZ? 1241 u~30&;;

-j .9 .4 12.9 98 a-.

Iou O.-ou 0.1$ -39.3 493 28d0.

i 339 03 U 48 642 23-22.

Vr .1 .190 9 d-*



FI
TYPL IL I CALIBER 166d Mm AVERAGF DENSITY 7,80 GRAMS/CC.

PROJ. WY *.658 GRAMS PROJ. DIA, 1.78 MM IMPULSE 1.e LB. SEC.
DRAG RUCM, WTe OOO GRAMS CHGo We. 2.07 GRAMS SABOT WT. 1.306 GRAMS

TWibt RATE NA PCT, URAt CHANGE / IDEG. YAW)**2 1.16

RANGE HEIGHT TOF ANG OF tALL V ENERGY 0IV)/I(PCTo niAG)IM M SI:C MILS M/SEC JOULES lu/sEC/PLT

0 0.00 0.00 6.3 L401 L921 0.0
.0 o.oo 0.00 6.3 140L 646 U.050 6**u 80b*|351 601 -0.s

IOU 8:2 80157 L302 556 -IOU
ISO 0,8 7 0.1 S .,, 125•3 S16 -l. 5
200 tl.l3 O. 15 5.1 L.204 4,47 -1.9
250 1.37 0.20 4.1 L15.6 440 -,?.4
30o 1.60 0.24 4.*4 1108 40'4 -?.9
3WU logo 0&.Z9 j.9 L060 370 -3.4
400 1.99 0.33 3.5 L012 131 -3.8
45O 2.15 0.39 2.i 964 306 -4.3
500 •,2b 0.44 9 7 "77 -4,

9 0494

650 2.50 0.62 O.3 Ili 197 -fO •

0 04.5 -6.b 36 44 -6.01300 2o35 O~d3 -2s7 639 1 34 -7*4
850 26t9 0.91 -4, L9 it!)• -He
9o, .96 00o 54. 9b q -. 84
950 1:65 1:10 7b492 80 -40.1
1000 •,3 ,20 -ged 444 63 -,)*a

105 069 .32 -2,6 399 52 -9.810050 0.00 1.045 -6,1 364 44 -9.0

483 FL-1-23



TYPE rL I CALIBER 7.62 MM AVERAGE DENSITY 7.80 GRAMSICC.

PROJ. WT Oo.65 GRAMS PROJ. OIAo 1078 MM IMPULSE 2.1 LB. SEC*

nRAt1 RUCR. %T. 0.000 URAMb CHG. Wi. 4.44 GRAMS SABOT WT. 1.306 GRAMS

TWIST RATE NA PCr. DRAG CHANGE I IDEG& YAW)*2 1.8I6

•A JNG HtILHT TOF ANG OF IALL V ENERGY OV)4/U1PCr. nRAGI
M M SEC MILS MSEC JOULES MISkc/Pfi

U 0.00 0.00 3.5 16A7 2795 0.0u 0.0u 0000 305 t6bf 93b 0.0SO 0.,7 0.U, 3.4 1636 al -0.5
t0o 0.03 0.06 102 155 B -1.0ISO 0.43 0.09 3o0 1534 ? -.4
20%) U*62 0.1t3 2.7 LAfH3 724 -2.U
25U 0.71 O. 16 le. 14-14 676 -2.5
IOU 0.11 0.20 2.2 Q3A4 630 -3.0
350 0.98 0.23 2.0 1334 586 -3.5
4OU 1.07 0.21 to$ 128S 544 -3.9
45u 1I Q.j.4 36 Ssi -4.'.
50U 1.2"1 8.3t .0 18 464 -4.9
55(1 Io26 Ot4O to? IYqO 4i -. 1600 L.?d 0.44 061 1091 3 it -6j.8

700 1.fl 0,54 -01 995 ?6 -IN750 1*24 o~SS -L.2 948 296 -1.1
tu totl 0.64 -.lb 91 261 -705850 t.Or 0470 -2o4 8as 240 -7.9
900 0.94 0,16 -3.L 80B 219 5.
950 0.18 0.82 -4.0 161 1 1 .-Bo

10O0 Ol O.d9 -4.9 11 1 168 -.9L1SU 0.31 0.96 -b.9 6b9 147 -9131100 0.00 1.04 -1.1 622 127 -10.2

484 FL-1-24



TYPE FL L CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC.

PROJ* Wt 0.929 GRAMS PROJ. DIA. L.7b MM IMPULSE O06 LB. SEC.

DRAG RDCR..lWT. 0.000 GRAMS CHG. WT. 1.05 GRAMS SABOT WT. 1.306 GRAMSSTWIST RATE NA PCT. rRAG CHANGE I |DEG. YAW)**2 1.16

I RANGE EGHT TOP ANGOVPSFALL M/VeC ENERGY D(V)!/0(PCT. QRAGI
N N EC MILS /E JOULES Pl/ W CPLT

0 0.00 0.00 10.6 )036 1199 0.0

5 80 .05 0:1 002 466 -0.3
.0 99 10 9.6 068 436 *'0.7

IS ?:045 O. j* 9j35 406 -1.0
200 348 0.45 8.4 902 378 -13
2S0 1. 0.8 .7e 069 351 -1.6300 2a65 t•.3 -2 7.1 836 32.4 -*. .0
350 2.90 0.36 6.4 h 67 291 -2.3
460 0o.5 5.6 773 *79 -4.h

7004. -.4 0.090 705

JAI3. o51 ,7.7 2~ 52 -~
"500 3.74 O:98 3.:7 704 230 -1.3
900 3.s0 0.66 2.1 672 1-.6

0o . 1 366 9D -4.0
6 0 432 2&0-44

700 4.04 0.90 -12. 570 75-•ISO 3:9 4 0° 99 - 2.9 b3s 133 -lie

9 57 1 ,42 -12*3 4.01 ?5 -:
1000 1.90 L.55 -15.6 375 65

.050 1.05 16.9 -:9.4 35

LIDO 1.O83 3 .6 33 5 :

485 FL-1-25
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TYP I-L I CALIBER 1.62 MN AVERAGE DENSITV 11.00 GRAMS/CC.

PROJ, WT 0e929 GRAMS PP.OJ. DIA, 178 1 MM IMPULSE L.2 LB. SEC*

DRAG RUCR.. wT. 0.000 GRAMS CHG. WTY l.e9 GRAMS SABOT W.t 1.306 GRAMS

TWIST RAIE NA PCT. DRAG CHANGE I OEG. YAWI**2 1.16

RANGE HEIGHT s2 ANG OF FALL V ENI RGv DMV 91PET DRAG)

S C NIL$ I/SEC JOULES E/OCT

0 0.00 0.00 b218 9L0.0 .000 0.00 5 1 8 19 0.so 0.*% 0 0oLou o.0 o:0 4.6 4o: 0
1,50 0:7 01 4.3 ~ z14 6145-.
200 0.91, 0.16 3.9 1180 646
250 1.09 0.20 3.6 6 6 0

ISO L.41 0.29 2.8 10- ' 539 -2.4
4'.J 1.54 0.3. 2.3 1043 50b -2.7
450 0 039 Let LU09 47J -30

s 73 0.44 1.3 976 442 :3.4
550 le:B 0.49 coo 942 412•3."
600 1.81 .55 0.2 N 9 4 -4.0

78 Oa 843 30 -4.6

1`50 L.*1 0.72 - .8 80 305

85o 1:4 0.8s -3.5 4?990o 2:8 o.9 -4e4, Til It -Sag
950 1.05 0.99 -5695 -62
0oo0 -.76 607 :t: 646o9

LLO0 0000 1.23 -9o3 01 -705

486 FL-1-26



TYPt FL I CALIBER 7.62 MM AVERAGE DENSITY 11.00 GRAMS/CC,
PROJe WT 0*929 GRAMS PROJ9 D|A. In?$ MN IMPULSE 2.1 LB. SEC*

GRAG ROCR, WT. 0.000 GRAMS CHGw WT. 4.27 GRAMS SABOT WTo 19306 GRAMS

TWIST RATE NA PCT. DRAG CHANGE I (0EG. YAW1**2 1.16

RANGb HEIGHT OIL ANGFs FALL V ENERGY D(V)/DIPCT* DRAG)
M IEC LS M/SEC JOULES M/SEC/PLT

0 .000 0.00 3.0 632 2976 0.0
0 0.9 0*00 3. 632 1237 010so4 2e8 1596 |lei -0.46: 1:6 5,•60 l -0.-°7

0 0 8 a1. 106

00 0 3 2.2 1488 3029 -1e4
0 0.6E 00:6 210 1453 90O -1.8

300 0.7 0.80 1.7 3418 930 -2.7350 0.79 0.23 1.!) 361 Bo -2.5

41 o.3 0o 34 07 -2.8

600 0.90 0.13 04.1
& 0.99 -:1 O208 3s -4ISO 99, o., :8:4 74l 640,4o

900 086 00 a4 -4e
So 066 16072 534 -. 50

88 oars 8.65 so0,8 Soo -508
90.6b -.7 -25 ,004 46ti -6.1

950 00•5b 8:1 0,5 -3*0 9 0 437 -6m4
10900 9 00 - 3.6 937 408 -6.7?10 0 0:1 08:86 -4eZ 974 79 -140
LIO000 009I -4b85 sd-0

487 FL-1-27
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rYPE rL I CALIBER 7.62 MM AVERAGE DENSITY 16.10 GRAMS/CC.

PROJ. WF 1.411 GRAMS PROJo DIA. 1.78 MM IMPULSE 0ob LU. SEC*

DRAG RUCK& WT' 0,000 GRAMS CHGe WiT 0994 GRAMS SABOT WT. 1.306 GRAMS

TWISaT RATE NA PCT. DRAG CHANGE |DEG. YAWI*.2 1.16

RANGE HEIGHT TO ANG OF FALL V EN
M M IEC MILS M/SEC JOULGE-S N/SELIPCT

0 0.00 0.00 a.U 990 1 T00
u 0.00 0.00 a 9000 1

b 1 . 837 4 -0.
z00 1856 0.23 8.0 8s 4 :U0.9
250 2,24 0, 30 7.3] 793 444• -1.1.i
1100 2.158 0. 36 be5 r12 42O -1.3
35U 2.8? 0.13 5o6 7S0 3 r -1.540U 3. L): 0.4•9 4. 1 7ý8 "374 -1.7
450 3.34 6 310 3a *9

550 3664 8:11Lo 3
rssu 3.efi 0.71 fo:6 664 I•;

650 3.66 e.66 - 620 -2.9IOU 3.s9 o.09S 10298 -,.
750 3.4S Io03 -. •o6 S7S -33 3,:1
900 -8.8 556 -I.f

1.1 -3.56 9 -3

950 2.09 -10.8 483 5 -41-oU L5 2 13.1 461 ISO :
1o50 0.t,2 ,:63 -15.6 416 Us 4:"
10U 0.00 1,74 -18.3 4 -4.9

488 FL-1-28
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TYPE FL L CALIBER 7.62 MM AVERAGE DENSITY 160.7 GRAMS/CC.

PROJ. WI 1.411 GRAMS PROJ. DIA. 1.78 MM IMPULSE 1. LB. SEC.

DRAG RDCRb WT. 0.000 GRAMS CHG. kT. 1.16 GRAMS SABOY Wt. 1.30b GRAMS

TWiST RATE NA PCT, ORAG CHANGE / IDEG. YAW1*,2 L.16

RANGk HEIGHT TOF ANG OF IALL V ENERGY UIV)/DIPCT. DRAG(
M M SEC MILS M/SEC JOULES M/SEC/PCT

0 0.00 0.00 5.4 1185 1908 0.0
0 0.00 0.00 5.4 11t5 991 0.0

04 03 954 -*20 0.80 09*0 4.7 114 0  N 7's o .072 og.,3 4.*, ,18 a 1 :00:1
20 0.92 D.ot 3.9 1095 846 -0.9
28: to 0 3.4 1073 812 -1.1300 1:26 N727 3.0t 1050 778 -1.1
350 o.40 0.32 2. 5 1028 746 -106 +
400 01 51 0 7 2:1006 ?14 loe

6 0.4 too 961 652 -2.2rg 101 0.52 0O51 939 622 -2o4

T 8:5i C-1 896 566- 2.8O0,~i69 -1.4 874 539 -300
5 159 0:14 -2,0 852 512 -J:3

:83 48?

9 4o3 a? 4 7 .
9.93 0.99 -5.1 765 413 -4.1

100 0 :0.66 -6.60 4 390 :1

489 FL-1-29



TYPE FL I CALIBER 7.62 MM AVERAGE DENSITY 16.70 GRAMS/CC.

PROJ. WT .le41 GRAMS PROJ. DIA, 1.78 MM IMPULSE 2.1 L8, SEC.
ORAG RDCRe WT, 0.000 GRAMS CHGo WTr 3.99 GRAMS SABOT WT. 1.306 GRAMS

TWIST RAFE NA PCTe DRAG CHANGE I |EG* YAW)0S2 1.16

RANGk HEIGHT TOF ANG OF FALL V ENERGY DIV)/O(PCT. DRAG)
t m SEC MILS MISEC JOULES M/EEC/PCT

0 0.00 0.00 2.9 1,537 3209 0.00 0.00 0.00 ff:? 6, tl o.0,• o.e,, 0.0, k.•l 1, 13 1-o.'°-
'so 0.23 0. , e 3 467 1517 -0o0
z0O 0.49 U0 .3 -. 0 443 1470 -0.9250 005p9 o. 17 1,.8 1,420 1423 -1,.2
100 0.67 0.20 1.5 1397 1377 -1.4

850 0.60 0.64 - . 12

900 0..•8, 0.68 -2.3 1124 89). -4.0450 0.'T 0.13 -2." 1 28,0 85b -0.3

&aoo o.uo 0.1:-.11

8: 8 : ý 4

4 9 0 0 9L -1 -3 0

Lt

6OU 090 043 -02 9



Sc
li- ALUMINUM TUNGSTEN

- ~9.54_______

-11.54 "--

DIMENSIONS ARE IN CALIBE2AL2129 CL.,,0.231 Ca& Ws~dke .07 Cal.•

Mial Radius of GyrStion 2i. .. 2.62 Cal. 1.54 Cal.

Tr&UvSS Radius of Gyro -. 6.56 Cal.

Center of Ma (Nose) C L140a

Mach CD 0 CD PD ClC
No. 2.0 7 1 1 1

.4 * .262 .127 
2.00 7.15 -1.18

.8* 24 .082.00 
7.15 -1.18

.8 * .243 .l05 2.03 7.15 -1.20

.9 * .250 .105 2.34 7.17 -1.43

1.05* .364 .106 2.90 7.18 -1.80

1.105 .407 .112 2.87 7.20 -1.84
1.1 * .407 .112 .06 .1 2.3 76 -28

1.5 .356 .253 .1U3 .086 .017 2.73 7.36 -2.18

2.0 .283 .193 .090 .076 .015 2.63 7. -2.29

2.5 .229 .149 .080 .061 .013 2.58 7.46 -2.32

3.0 .190 .118 .072 .060 .012 2.53 7.46 -2.28
3.0 .161 .096 .065 .054 .011 2.50 7.46 -2.25

3.0 .139 .079 .060 .049 .011 2.47 7.46 -2.22
4.0 .122 .067 .055 .045 .010 2.45 7.46 -2.21

5.0 * .108 .057 .051 .U42 .009 2.43 7.46 -2.20

5.6 * .096 .048 .048 .039 .009 . 7.46 -2.19

C D (Hach - 2.5) 5.58 (1/v&dian squared)

*Estimated data SC-1-?

S491 
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Ii -6

CNo

4

0

CPN(CAL- NOSE)

4

0
0 2 MACH NO. 6

493 SC-I-3



+I

TYPE SC I CALIBER 5.56 MM AVERAGE DENSITY 4.01 GRAMS/CC.

PROJ. Wr e0.266 GRAMS PROJ. OIA. 2.54 MM IMPULSE O0b LB. SEC.
DRAG RUCR. Wi. 0.000 GRAMS CHG. WM. 1.72 GRAMS SABOT WT. 0.434 GRAMS

STWhT RATE NA PCT. DRAG CHANGE / IDEGo YAWSe*2 0.?7

RANGE HEICiHr TOF ANG OF FALL V ENERGY UIVI/IIPCT. flKAGI
N N SiC MILS N/SEC JOULES N/SEC/PCT

u 0000 0000 3,.oO 713 ION7 000
7 oo3 oloo 0.O 1

so 1.7.2 903 14ob 1605 31-..L100 3*42 0*06 34o6 |496 19-2.2
65U 5.L2 1386 250 -3.320U 6*80 0111 3 4.1 1275 2 16 -4.5

250 8.4f 00.L 33.8 1163 LBO -5.6
300 L,.0.2 o1.2 3-.4 1049 16 -20.4
85,) 1.6 . -1., 976 146

450 14.91 0.39 3103 708 -60335ou L6.43 0.47 +20., 59.5 1J..
950 18.08 2.5 2-. 088. 32 -. 39600 1,9.22 0.68, 2.. 390 20 :1.:
65o 20e39) 0,82 Z?:1 3 3619

7001) 01,9 .50- 29 2 0 -4.0
7050 2.41 1. 19 8.0 236 1 -5.6
Bo00 22.000 .42 -2.4 204 1 -3.3

DRA 0 R 2R ET .164 68AM PC?.4 ORA6 CHNG :5DG AW212

"o° o'°o 0.00 -3" 1743 102 0.0

900 20.40 1.99 -. 9 3 -4.0
950 L8.08 2.35 -60.f 234 -4.3

LO3 140.9 0. -95.02 112 2 -2.0
l50 8.51 .25 31488 -3.6
4100 0.O0 082 201.9 8.3 -J.3

DRAG ROCK. Nr. U.014 GRAMS PCT. URA(i CHANGE f IDEG. YAWI4,*2 2.12

RANGE HE16Ht TOF ANG OF FALL V ENERGY D(V)QDfPCt. DRAG)
m M Sec NILS M/SEC JOULES MISEC/P{;

6 1.1U 0o.0 0.j 1136 Loa7 -. o
0 D.0 0.700 3.3 1713 370 000sU 0.16 O.Oj 301 1662 36r -0.5

700 0.30 0.06 9:. 16L2 34b4 -. 0
750 1.10 0.709 -. 0560 3?4 -!.5
200 0351 0.612 960 151 303 -2.021jO O~bg 00.16 2.3 1 464 284 -201f

900 0.82 0.7 -4L9 8 0 -7.5

350 0.67 0.11 -3.8 1368 92 -3e3
140U 0.91 0.21 1., t319 31 -3.0,oo 1.o09 8:34 6:19 2799:.6

1050 0.2 0.9 -51 75 75-8.0

550 16,3 0o,9 ., H,8, tBo Sooi
650 Leib 0-47 -0.3 t09L 57-

700 1.14 0.52 -O.1 204T 64 -8.
4S4 S.c- O.54 -102 1003 132 -has800 1,0 3 0 H2 960 L 'b.850 -o4 06::' ~ f 7.2

90U 0.82 0.73 -2.9 87? at -7,5
95U 067 0 .79 -3.6 It36 92 -7.7
10Ou 0.49 008S -493 79T 84 -8.00
10,30 0021 00o9t -5. i 758 75) -8.2
110O0 0.00 0098 -6*1 120 68 -8,4

494 SC- 1-4



TYPE SC I CALIBER 5.05 MM AVERAGE OENSITY 4.08 GRAMS/CL.

PROJ. WT 0.266 GRAMS PROJ. OIA. 2.54 MM IMPULSE 1.1 L8. SEC.

DRAG MRCRo WT. 0.000 UKAMS CHGo .T. 2.83 GRAMS SABOT WT. U.434 GRAMSUi
TWIST KATE NA PCT. DRAG CHANGC / UEG. VAW)**2 0.74

RANGE HEIGHT TOF AN6 OF FALL V ENFRGY o(Vp/oiPCr. QRA6i)
M M SL-C MI L I M/SEL JUIJLt:S m/SEC/P(.r

0 0.00 0.00 24.5 1837 1181 0.0

0 0.00 O.OU 24.5 1837 44d 0.0
SO0.03 1731 391 ,,IO M906 11:2,2 |622 349 -?.i!

15U 3.!, l .o,,q 24. 1513 304, -3.3
200 4.14 0.12 23.1 14U3 262 -4.4
25U 5.90 0.16 23.4 12q2 722 -t).6
300 7.05 0.20 23.1 1180 6,5 -6.7
3]0 8.19 0.25 2.07 1067 1I -17.9
40U 9.28 '1.30 U02 953 12L -901
450 ,0.36 -* 35 i1.6 +9 94 -Io.3
.0oo L:4• ,0.8 715 70 L.4
550 0 14 19.1 613 S0 -12.4

0.8, 18.0 000, :,,,504 :4
6 U 0.19 15:b 404 21
700 4.6 0.83 L1.7 324 14 -11.9
750 15.31 1.00 6.1 278 10 -d1
d00 15.44 1:19 -1.4 241 d
85° :J4 41 -11.3 209
90U 14.38 -24.6 180 4 -5.59'•0 2.66 .91 -42o6 15J-.10O L.O 1 J:31 -66o9 31 / -4.1"

1050 5.96 1-9318 1,l -4.3
LIOU 0.00 3.20 -144*3 13 1 -1.0

nRAG RUCK* W.T. U,014 GRAMS VCTo UKAU CHANIGE /(UIbG. YAW)**2 2..12

RANGE HEIGHT TUF ANG OF FALL V ENERGY UjVI/o(PCT. I':RAG)
M M SEC.• /•L MIL mSf'L JOULES t./Sf-C/PL I

0 O.OU 0600 2. ? 18117 1181 0.0

2 0.00 0.00 2.7 1637 4435 0.0
500 0.13 0.03 1.6 1185 423 -0.

IU0 0.25 0.16 2.4 1733 391 -l.4ISO 0.37 0009 202 b•8• 15 -1.5

2.00 0.407 0.2 1.6 353 -2.0

0s 6i .94 387 25 -4.3
00 0.66 0.6 539 217 -3.U
3SU 0.14 0.62 1,4 1483 291 -2.4
400 0.9O 0.425 . 1435 272 -4.9
450 0.95 0.3 0.3 1319 2 -4
5 O 0:93 036 0*4 1292 220 -5.2
600 0095 0.40 0O1 12I45 204 -5.6

800 0045 -44 -013 019 -6.0

750 0.90 0.52 -I.U 1108 6- .8Soo 0.8s 0:!) -1.4 1061 14-,4 -7.1

8$0 0.71 0.62 -1.9 1020 137 -7.5
900 0.67 0.67 -2.4 976 5 -1"8
950 0.55 0.72 -2.9 934 4.1
1000 0o40 0.77 -3o5 892 104 -8.4
1050 0.22 0.83 -4.2 851 95 -6.6
1100 0.00 0.89 -4.9 811 86 -0.9

495 SC-I-S
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1I

I

I

IYPE sC I CALIBER 5.56 MM AVERAGE DENSITY 4.0B GRAMS/CC.
PROJI. wT ýO.266 GRAMS PROJo DiAs 2.54 MM IMPULSE 2ol ILB. SEG. e

DRAG RUCK.* W. 0.000 GRAMS CHG. WT. 5.34 GRAMS SABOT WT. 0.434 GRAMS
TWIST KAFE NA PCT. DRAG CHANGE I (OEG. YAW)I*2 0,74

RANGE HEIGHT TOF ANG OF FALL V ENERGY DIVI/Q PCT. DRAG)
M N SEC NILS M/SEC JOULES M9iECIPUT

u 0.00 0.00 Lb.0 j 9 4 3  I 3 2 1  0.0
0 0.00 0.00 18.0 1943 502 0.0

50 0.88 0.03 17.9 1836 448 -1.1
IOU 1.76 0.05 L7.7 1729 391 -2.2
ISu 2.62 O.Ub 17.b 1621 349 -3.2
?Ou 3.4P, 0.12 171.4 1512 30'q -4.4
250 4.11 0.1 1~ 14 -).
100 S.t? 0. 9' i6.6 Ai211 -6.7350 15099 O.,0 i6.t 1180 15-7.8
450 7.58 0.32 t5.6 9S3 121 -
Soo 8.33 0.38 15.0o 839 9.4

0su 10.3 .044 -0.2 725 T0 -81.6
iOU 9.11 1.22 -8.0 612 so -. 7650 10,34 0.61 1.:4 503 34 -4e3

75U LL.20 0O.A6 S. 1 3J3 N-12.9
ROO 1.1.31 1.03 -0.5 2 8 to -8.9
p8s0 L1.13 1.22 -800 241 e -6.7
900 10.51 1.44 -L6.O 208 6 -6.2
960 9.13 1.70 -31.3 180 4 -1.8

tO00 7.31 2.00 -49.3 1155 3 -5.44o39 J:31 -73.7 133 2 -4.9L1050 4.O9 .16 -L06.6 1L4 i -4.5

DRAI, RUCR. wr. 0.0L4 GRAMS PCI. UI•Ab CHANGCE / (DEG* YAWI**2 2.12

RANGI: HEIWHT TU- ANi OF I-ALL V ENERGY D(V)/UjPC!. DRAG)
M M SFC 4ILb m/SEC JOULES M/ AC/Ptl

U O.Ou 0.00 2.4 1943 L32L 0.0
U O.Oo 0.00 2.4 1943 502 0.0

50 D.LL 0.03 2.2 89? 474 -0.5
IOU 0.22 0.05 .1 83 448 1.0
L50 0.32 0.08 .9 785 423 -1.6
200 0.4L O.11 .d 1133 398 -2.1
25U 0.4) 0. 14 1.6 1682 375 -2.5
30U 0.,? 0.1? L.4 163? 353 -3.0
35u 0.64 0.20 1.2 1582 331 -3.5
40U 0.69 0:2, 1.0 L532 1 -3.9450 0,74 02 0.U L48J -. 4o
5ou 0.78 O 0.6 -435 ,2 4.9
6S0O 0.80 31 0.? 138660u o,,J 0D 0.0 3
(,so 0 .81 O 4j :0.3 119 220-.
70U 0.BO 0.4 -0.t3 1245 24-6.5
750 0.7? 0.4q -0.9 1198 9• -6.9
800 0.72 0.53 -1.3 i1sf -7T.73
850 0.bb 0.58 -t.1 1OT 61 -7.7
900 0.57 0.62 -2.1 L063 48 -8.0
qs0 0.47 0.67 -2.53 1019 136 -8.3

.O3O. 0.74 0.? -3.0 9687
0.1 O*8 0. 71 -3.6 931 t -9

1100 0.00 0.81 -4.e, 892
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rYPv- SC I CALIBER 5.56 MM AVERAUL DENSITY 4.08 (GRAMS/CC.

PROJ. wr Q.460 GRAMS PROJ. DIA. 3.05 MM IMPULSE 0.x LB. SE..

DRAU ROCK& WT* 0.000 GRAMS CHc. wr, 1.63 GRAMS SABOr Wl. U.382 GRAMS

TWIST RATE NA PCT, DRAG CHANGE / BEG& YAWJ**2 0.74

RANGI HEIGHT TOF ANG OF FALL V ENERGY O(V)/UIPCJ. IJiURAG)
M M S(C MILS M/SkC JOULES M/Sr.I/PLf

0 0.00 0.00 19.5 1637 bL2 0.0

50 0.69 0.03 19.3 1547 550 -0.9
100 I*",) 0.06 L9.0 1456 481 -1.J
150 2.02 O.10 L8.b L3b4 42b -?.9
200 3.74 0.14 tH.e) 1271 372 -1.7
250 4.64 0.18 Ld.*1 LI1b 31v -4.7
30U 53'i 0.2 17.o 10L84 V1U -5. 1
350 6.19 0.27 17..j 9f1q 225 -696
400 7.23 0.32 16.s 694 184 -f.6
450 8.04 0.38 16.0 799 141 -1.5
soL Re.al 0.45 15.2 104 114 -40.5
55U 9.5) 0.53 14.0 611 Ba -10.O
600 lo0.1 0.62 L2.4 520 62 -L1.o
650 L ! 0.7, 1. 45 L

750 1.042 1.00 2.4 306 22 -8.9
RO0 11.40 1.17 -3e7 271 It -6.2
850 1 L0, 1.31 -11.3 241 15 -t.4
9ou 10.27 1.59 -21.1 214 1u -t.2950 8.95 1.84 -J33.5 189 0 -4.9

1000 6.94 2.12 -49,4 167 6 -4.7
1050 4.04 2.44 -6907 147 5 -4.4
1100 O.O0 2.80 -95.9 130 ,, -4.L

DRAG RDCR. wT. 0.025 GRAMS PCT. URAG; CHANGE / IEG,. YAW)**2 2.12

RANGE HEIIGHr TOF AN(, OF FALL V ENFRGY U(V)/U PCT i)RA(;)
m M SEC MILS M/SEC JOULL-S M/1:LL/PLI

0 O0U. 0.00 3.? L637 1!29 2u .0
0 0.00 0.00 1.2 1637 616 0.0

Su 0.15 0.03 3.0 1595 58, -u.4.
100 0.30 0.06 2,8 1554 55! -0.8
150 0.43 0.10 2.6 1513 526 -1.2
200 0.111 0.L3 2.4 1473 498 -1.6
250 0.67 0.16 2.1 L431 47L -?.o
S0.,, 0o.3 o3t' 371 -c.4
350 0,86 0s,24 1.'b -4

1S.0 0.33 349 -3.9550 0 0.39 Q*4'9 32f! -4.2?

600 1.09 0.41 0.0 1159 30? -4.6
650 1.08 O.4R -0.4 1121 287 -4e9
700 1.U6 0.52 -O.t L08 268 -5.2
750 1.02 0.57 -16. 104f ?50 -u.5
800 0.95 0.62 -l.1 1011 23,e -,).R
850 0.87 0.67 -2.2 975 21b -6.1
900 0.75 0.12 --.e 7 940 201 -6.,
950 0.61 0.18 -3.3 905 186 -6.6
o000 0.44 0.83 -4.0 67 02 -. 911050 0,;?4 0 089 -4,b 831 515 - f. 01100 0.00 0.95 -5.4 904 146 -1.3
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TrP ICI CLBR SS " A~AEDNIY 4O RM/C

TWIEST RAT NAL1 ~ P.56 MM A CAVNGE / DENSITYAI2 0.6 RA74C

RO.mr 0..M GMSEC OJ MIAS .0 MME IJOULESE . M/. SEC.

0RA Ro .00T 0.000 L2A.C6. IF06 1324RM SO T 0902GRM

5U 0.62 0.03 f2.!) 169h 662 -0.9
LOU 1.1? 0.06 12.3 1606 59A, -1.8
150 1.812 0.09 L2.1 1516 '529 -2.7
2 0U ?.'tI 0.11 4Z5 461 -3.7
20 2.99 0.16 L b333 409 -4o6

300 3.45~ 0.20 L*40 354 -5.6
'150 4.10 0.24 100y P46 302 -6.5
'.00 4*63 0*214 10.5 1051 i55 -7.b
4S0 5.14 0.34 10.0 95 iti -8.5
50o 5.66? 0.3 9.'. 862 111 -9.5
550 6.01 0.45 8.7 767 135 -10.5
600 6,48 0.52 7.1 613 104 - .:3
650 6.8) 0.60 6.4 '314 it I1
700 7.L1 0.70 4.1 490 552*

Hsu 1.12 1.10 -6.o 29431-0

0MM. 6~~.6..005 GRAMS PCT3* 26ICHN1 ~ / -D60Y5 21

90 0.00 0.00 -2.6 218 132 05.9
10o 0.51 0.02 32.4 054 to9 -0.6
105u 02o4 1.98 -4.5 10 66 -0.3
2100 0.04 0.17 1.9st 1616 60 -1.7

nk 50 RULsR WoU 0215 1KM C.1 1575CANE (U69 -A)* 2 1,

3u 0.62) 0*00 166 f18634 4 53-2.
400 oU .750 2o 178 -34.0
600 O.ell 0.01 0.074 99-.
IO0 0.24 0.28 10. 14102 6646 -36I0O 01311 0.32 0.! 13728 431' -4.0520 0944i 0.16 0.y 1333 600 -L.7
650 0.86 0.43 -0.3 154 3569 -5.1
3 00 0*64? 0.47j -1 5 L34 53 -25.
3SU 0.01 0.5 ? 1 1 493 si -2.7
40U 0*1 0.256 N- 113249. -.12
4S00 OT 0.650 11 56-*
850u 0.60 -12 110 32 276 -64*
950 006 0:03 02 33 4b-9
100 016 0.9 -3. 1992 323 -4.1
1050 0.19 0.80 -037 1256 209 -51.

y10u 0.00 0065 -4.2 52d92-.
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TYPf SC I CALIBBER 5.56 Mm AVERAGE DENSITY 4.08 Gi4APS/CC.

PROJ. WI Q.460 GRAMS PROJ. DIA. 3.05 MM IMPULSE ?.I LB. SEI..
DRAG RDCR6 WTo 0,000 GRAMS CHGo WnT* S*23 GRAMS SABOT WTr. 0.382 GRAMS5

twist KATE NA PCT. URAG CHANGE I IDEG. YAW)**2 0.s4

RANGE HEIGHT TOF ANG OF FALL V ENERGY U(V)/D(PCt. DRAG)
m M IE; MILS mlSkC JOULiS M/ SEC/PIt

U 0.00 0.00 8.1 1914 154.3 0.0
0 0.00 0.00 8.7 1914 841 0.0

50 0.42 0.03 8.6 1.82 766 -0.9tO0 0.84 0.05 8.4 1736 691 -1.8
150 -a5 0.08 8.2 1046 Q2.3
20U 1.65 0.12 8.1 1556 551 -3.6
25U 2.05 0.15 Iot. 1465 493 -4.6
30U 2.43 O.1 1.6 1373 434 -tp.5
350 2.80 0.22 7.3 1280 371 -6.1
450 3.49 0.,1 6.6 t893 75 -8.5
50o 3.do 0.,6 6.10 9, 324 -7.5

l,50 4.09 0.41, 5.6 904 18b -8.,.
600 4.*6 0.47 4.9 809 150 -11.4
650 4.58 Q 4.0 714
5oo 406 8:61 2., 620 ki -1.1"
o00 4.89 0.80 -0.8 443 45 -14.1

850 4.09 0.92 -3.9 3h5 31 -ti.e
900 4.5U 1.U, -a.4 310 22 -1L.7
950 3.9b 1.24 -14.3 275 1i -8.3

1000 3.09 1.44 -2L.7 244 14 -6.6
050 1.*81 1.63 -31.a ?16 1i -6.2
too 0o.O 1.90 -43.3 191 b-59

DRAG ROCR. wT. 0.025 GRAMS PCI. 0KA6 CHANGF / (UEG. YAW)S*2 2.12

RANGE HEIGHT TOF ANu OF FALL V ENERGY DIV)I/,(PC. L)RA(G)m M SkC MILS M/SFC JOuILtS M/SiC/Pi.T

0 0.00 0.00 2.? 19L4 1543 0.0
0 O.0O 0.00 d.2 1914 843 U0.

5U 0.10 0.03 2.O 1870 804 -J.4
o0 o 0.20 0.05 [1. 1826 76b -0.9
ISO 0.29 0.08 1? 1783 73U -1.3
200 0.37 0.11 L.0 0740 69, -1..
250 0.45 0.14 1.4 1697 66L -2.1
300 0.92 O.1I 1.2 1655 628 -?*5
3SO 0.58 0.20 1'.0 1613 596 -P.941•0 OahJ 1*2"3 O*Sl L',i 56c, -1.14.0 0. e6 00.6 1531 56 -3.3
So 0 .7:ý0 60 Oo., 490 508o -4.1
t50 0,T1 0.33 0.2 R49 480 -4.56C0 0.72 O.36 -0.1 1409 453 -4.8
65U 0.72 0.,,0 -0.3 1569 426 -5.2

OU 0.70 0.44 -0.6 1329 403 -105
?50 0.67 0.48 -0.9 1290 379 -5.9
800 0.63 0052 -1.2 1251 35c -6.2
850 0.57 0.56 -1.*5 1212 335 -6.6
900 0.49 0.60 -1l. 1174 313 -6.9
950 0.40 0,64 -20? 1 36 293 -7.2

1000 0.29 0.69 -2.b 1098 274 -7.5
1050 0.15 0.73 -3.1 1061 256 -7.s
1100 0.00 0.78 -3.5 102 238 -8.1
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I

tyP1 Sc I CALIBER h.56 MM AVERAGE DENSITY 4.08 GRAMS/CC.

PROJ. WI -U..S16 GRAMS PROJ. DIA. 3.18 MM IMPULSE CDa LB. SEL

DRAG RI)CR. WT. 0.000 GRAMS CHG. WT. 1.60 GKAMS SABOT WV. 0.369 GRAMS

TWIST KATE NA PCT. URAG CHANGE I EDbG, YAWI**2 0.74

RANGE HEIGHIT TOF ANG OF FALL V ENERGY 0EV)40 PCr0 ORAGI
M M SEC MIL5 NSEC JOULES FL//T

U 0o00 0.00 18.1 1613 1155 0.0
0 0.00 0.00 18.91 16 3 674 0.0

50 0.88 0.003 1.7 1526 603 -0.9
IOU 1.75 0.01 110. 1438 53o -1.8
1)u ?.7. 0.10 17.*4 1349 472 -?.7
200 3.40 0.14 17.1. 1260 412 -3.6
?9u 14.21) 0.18 16.1 1110 35,j -4.5
iOu 5.ol 0. 3 160.3 108 302 -3.5
J49 5.90 0.:0 15.' 989 253 -6.4
400 6.*6 0.33 15.3 691 209 -1.3450 7*4 1 O9 14 .6 B06 l6d :d.?

sOU 8.)bL O.IJ3 L2t.t 6 4a-9.4

6ou 901j 0o61 Le. 536 7+ :10.
6,0 9.d5 0o.71l 9.1 452 53 -11:0
IOU 10.21 O.4 6.1 76 31
75U O.'.'t 0.98 1.9 318 26 -1.6
R00 10.41 .1'5 -30 1 2 82 21, -6.7
850 1000)6 1.3 :LU*6 252 )6 -5.4
9013 9.13 1655 -19.1 224 13 -5.2
9 50 8411, 1.114 -30.9 194 10 -r).0

0oo0 6&Ow 2.05 -45.0 17? a -4.70o50 3063 2e35 -h3.1 515 6 -4t.5
1100 ().no 2o69 -86.0 139 1 4.

DRAG RL(,.lA WT. 0.028 GRAMS PCI. URAG CHANUE I (UtG. YAW)**2 2.12

RANGL HEIGHT T(1F ANG OF I-ALL V ENERGY 0IVI/C(PCT1. UA;)
M M SEL MILS M/SFC JOLILES M/SFC/PLT

0 O.UO 0.00 4..i 1613 1155 0.0
U 0.00 0.UO 3. 1613 674 0.0

SU U.1,3 0.03 3.1 1573 641 -0.4
100 0.40 0.06 2.0 1534 6099
150 0.44 0.10 2.6 1494 5 8
200 0.56 O.L, 2.4 1455 548 -N.6
250 0.6 O 0.17 22 519 -1 .9
300 0.70 0.20 3 8 491 103
350 OoK6 0.141:6 1340 464 -2.1
400 0.94 0.2 1. 3 1302 437 -3.0
450 I.UU O.31. 0.7 1265 412 -3&4
5o., 1.0 f1; "3.?
550 1.08 0.40 0.4 968 -4.1,
600 1.09 0.44 0.0 1154 342 -4.4
650 1.09 0.48 -0.4 1118 ll -4.7

OU 1.01 00.5 -0.8 1082 300 -5.0
150 1.02 0.5d -1.2 1046 281 -5.3
m0u 0.9o 0.62 -1.1 1012 26-d -5.6
n 0O.08 0.61 -2.2 977 44 -5.9
900 0.7,j 00.1 -.2.7 943 -6.1
950 0.61 0.18 -3.3 909 liI -6.4

i1OU 0.44 0.84, -4.o 816 196 -6.6
1050 0.,4e4 0.89 -4.6 844 1le -6.9
1100 O.OU 0.96 -5.4 811 168 -7.1
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II
TYPE SC I CALIBER 1.56 MM AVERAGE DENSITY 4.08 GiAMS/CC.

PROJ. WI 0.1S6B GRAMS PROJ. DIA. 1l.18 MM IMPULS; 1.2 LB. SEC.

DRAG RUCR. WT. 0.000 GRAMS CHG. WT. 2.69 GRAMS SAB3OT Wr. ('.369 GRA/.S

TWIST RATE NA PCi. UAA6 CHANGE I iDEG. YA)*ee,2 0.04

RANGE HEIGHT 'OF ANG OF fALL v ENERGY fl(v)/o(PCr. U1nAG)
M M SEC MILS M/SEC JOULLS m/SeC/PCr

O 0.00 0.00 11.4 L770 139l 0.0
0 .000 0.00 i1.4 11o 812 (,C.0

5 0 00.01 1684 735 -0.9
OO 0.06 11:f t597 661 -t. 7
50 L.65 0.09 10.9 15LO 591 -2.6

?00 2.kt 0.13 10.6 1422 524 - 4.5
2[U 2.63 0.16 10.4 1333 4b1 -2.4
300 3.2U 0.20 I0.t 1344 4Cb -'5.4
3R 0 R 0.2 G. 0H2 9 1.54 345 -6.3
4o 0.1 0.00 2.3 71063 21 -0.0450 4.61 o.34 Bet) 972 24,s -eao
5oI 50.03 0.9 8.e 8770 012 00f
S50 0.13 0.03 1.$ 789 7 t7' -0.
600 0.ra. 0.06 6.3 98 146 -0L.8
620 6908 0.60 5.5 608 6 -1.06
700 6032 0.68 3.e 520 T0 -12.4
750 6046 0.22 1.T 488 5o -12.6-tiOO 6*48 O. 9L - ! •5 3 63 .14 - 12o•3
850 60.1 1.56 -1.0 140 25 -10.4
900 5088 1.28 -0f.80 211 20 -1.4
950 5*13 1.43 -1902 246 16 -6.0
00 309.3d 64 -2805 19 12 458.?

L00 .2631 i.0 0 -0. 296 A3o -6. 4
6500 0.000 0.4h -5500 173 0 -4.1

DRAG RIUCR. w1', 0.028 GR•AMS PCT' DRAG CHANGE I(DEG. VAW)**,2 2.12

RANGE HEIGHT TOF ANt; OF I-ALL V ENERGY [J(V)/CIPCF. IýRAG)
M m SEC MILS• Mls[C JOUJLfS I"1S[C/P(• T

u 00 00 0.00 2*6 LO 139L 00
0 0,00 0.00 2.6 1770 812 050

50 0.12 0.03 -. 4 1729 774 -0.4

so 0.03 0.09 1: -o.2

500 0.44 0. 10 -f.0960 61.

250 00J3 O.80 -3. 1567 635 -2.0300 0,6l Dole t.5 152ts b0t :2.4
350 0,66 0 22 I •J 46,8 572 -2.7400• 0°"4 023 to. 1449 542 :1:
SR U 0 83 Sm32 0:b 1)3 4eab -",.

-4s 0 65 o6 3 48-.

600 0*86 0.40 Ono L296 432 -1.5
650 0,65 0,43 -0.3 1255 401 -4.0?5o o.083 o.48 -Oo7 Ifo, 1, -,).2

00.79 00D.56 o4 1140 33d -19 •885o o.68 0.60 -1.8 lij, 311 -b.2900o 0..59 0.o -202 0o6 9, -o..4950 0.4,1 0:9 -2o6 1o040 7, -6,.7
1000 0.*34 0.15 -3. t 1005 25d -7.0
1050 0.16 0,BO -3.6 971. 234L -1.3
1I OU 0,O0 O.u5 -4o2 937 224 - 1.5
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TYPE SC I CALIBEKR '56 MM AVERAGE CENSITY 4.08 GRAMS/CC.

PROJ. Wr u.518 GRAMS PROJ. DIA. 3.18 M" IMPULSE 2.1 LB. SEC.

ORAG RUCR. WT. 0.000 GRAMS CHG. WT. 9.20 GRAMS SABOT WT. 0.369 GRAMS

TWIST RATE NA PCT. DRAG CHANGE / (UtG. YAW|**2 0.74

RANGE HEIGIIT TOF ANG OF FALL V ENFRGI DEVl/UIPJra DRAG)
M m SEC MILS M/SEC JOULE M/SEVIP(;T

0 U.0o 0.00 7.? IO! 161L 0.00.00 O.UO ?a7 1905 941 0.050 0.3b 0.03 7.6 1819 058 -0.9

Lou 0.15 0O.U6 I33 179 -1.7
150 loll 0.08f13 L647 703 -2.6
200 1.46 0.12 7.1 1560 631 -3.5
250 L.a1 0.15 6.9 472 562 -4.4
300 2.14 0.18 6.6 34 496 -5.3
I,( 2.46 0.22 6., 1295 435 -6.2
400 2.17 0.26 6.0 1205 377 -.
450 3.05 0.30 5.6 2-~
sou 3.42 0.65 : 14 1 -L
550 3.57 0.40 41
600 3W19 0.46 4.0 841. 3 -11*0
650 3.983 0.52 23 701 146
700 4.12 0.59 .2 6S9 1 1750 4.20 O.b7 570 3RO0 4.71 0.71 -0.9 484 61 -!3.9

850 4.11 0.88 -3.5 405 42 -19
900 3.86 1.02 -7.2 336
90u 3.40 1.18 -12., 29 5f :

1000 2.65 1.36 -jB. 263 I -7.3
1050 Lori 1.56 -26.0 234 14 -6.4
1lOU 0.00 i.ll -37.1 209 11 -6.1

DRAG RUCR. WT. 0.028 G•AMS PCT. rRA6 CHANGE / 10kG. YAW)6*2 2.12

RANGE HEIGHT TUF ANG OF I-ALL V ENERGY OIV)/DIPCT. DRAG)
m m SFC MILS m/SEC JOULES M/SFC/PLT

0 0.00 0.00 2.2 1,905 161 0.0
u O.UU 0.00 2.e L1U5 94L U.0

50 O0.1 0.03 2.0 1863 899 -0.4
0oo 0.20 0.05 a:l e :o

150 0.29 0.08 1.7 1877 a98
20u 0.37 0.11 l.b 1137 78L -is;
?5u 0.44 O.L4 1.4 1696 744 -2.0
300 0.51 O.l? 1.2 1656 lob -2e4
350 0.57 O.dO 1.O 1615 674 -2.8
400 Oobz 0.23 0.8 4T 641 -3.2
450 0.6t 0.26 0.6 R36 698 -3e6
500 0.by 0010 0.84 41 5 -3o9
550 0.10 0.33 0.2 145 ~ 54:41600 0.71 0.36 -U. 118 5 4
650 0.1 0.40 -0.3 1380 490
t0o 0.69 0.44 -0.6 1341 463 -5.3
750 0.66 0.4? -0.9 130 4 -5.7
800 0.46 0.51 -1.2 1266 -6.0
850 0.56 0.55 -1.5 1228 38, -6.4
90u 0.46 0.60 -8194 146.?
95U 00.3 0.64 -2,2 51 -7.0

1000 0.?8 0.68 -2.#, [a 320 -1.3
1o05u 0.11) 73 -3.0 1082 300 -7.6
11ou 0.00 0:17 -3.4 L047 280 -?.8
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Typt Sc L CALIBER 5s5 1M AVERAGL DENSITY 4.08 UKAP'S/CL*

PROJ. WT 09590 GRAMS PROJ. DIA. 3.30 MM IMPULSE 0.h LB* SEL.

DRAG RUCK. WT. 0,000 GRAMS CHG. WT. 1.51 GAAMS SABOT WT. u.356 URAMS

TWIST RATE NA PCT. URA6 CHANGE / bEG. YAWI**2 0.74

R~ANGE HEIGHT TOF ANG OF FALL V ENERGY n(Vl/G1PCr IIRAG)
M M Itc MILS MISkC JOULLS M/SE!1L4T

0 0000 0.00 16.'4 1j8 3 1165 o.0
0 0:00 000 16.4 1583 739 0.0

so 0.80 0:01 1601 1500 661 0.od
IOU L&59 Ou? 1509 14L6 59L -L.7
150 2.313 0.10 L5.1 133ý1 523 -2.5
200 3.11 0.t4 L5.4 1247 456 -3.4
25~U 3.ti7 0.18 Lieu 1161 398I -4.3
300 4.60 0.23 14.6 1011. 341 -132
350 Sail 3.28 14.L 9119 208 -b.I
400 5.19 0.31 j30b 4a01 240 -1.0

4 606t) 0.39 1.9 dt19b :led
s0u 7.26 45 8 56 t.
55 1.1t3 8:53 IfeO 642 121
600 8.34 0.61 9.6 55? 92 -10.?
650 8-1d 0.11 re? 4f6 67 : j0.6

70u 0.869 50.1 402 48 -0.6
75U 9 7 0.96 1.4 337 33 -10.1
goo0 9.22 .12 -3o7 997 26 -1.7

a SO 8090 .29 :- . 26:

900 Tet.1.3 -2707 14 -5.0

LIU O*D 3 14bI 1 -4.1

DRAG. RU(R. NiT. 0.032 GRAMS Pcr. flRA6 CHANGE IDEokO YAW)**2 2912

RANGE HEIGHT TUF ANG OF I-ALL V ENERGý VIY)ioJCI OpR.IAG)
11m SKr MIL$ M/St-C; JOULE ml rc/Pi.T

0 0.00 0.00 3o3 15111 1185 0.0
U 0.00 0.00 3.3 158R3 731 0i.U
sU 0.16 0.03 .181 7J 0% -U.'.
H 030 0.* o 7 -0.7

0 0:44 0:'ji?17 3 -Let
fl.% 017 3 i!4434 60 -Los
0.68i 72ý 9 574 -1.53

300 08111 0.20 .9 16L 544 -.
350 0.87 8:J4 t6 3281 -2.
40U81 0.4 6 83 48 -3.'9

5 000 0.30 1 40 36 -4.2
00 0.49 -0.4 I11 361-4"

M1:u 0.53 -0.11 080 341 -4.11
1.0to3 0054 -1.3 1U46 314 -lieu

goo0 0.96 0.63 -101 1013 294 ,3
850 0.81 0.68 -2.2 980 200 -,job
990 005 .1 2b 948 261 -,I.8
950 Oa.l 8:7 -s 916 ::
000U 0 44 0.84 -4.0 1184 o 40 0- o6536.

I eU 0.96 -'3.1 8?? 96 -I. 1
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Pj.it0.590 GRAMS PI4OJo OJA. S.30 MM IMPULSE I.k LI. SECe

m M SC NILS 14/SEC JOULES M/SIEC/PLr

70 5.42 0*0? 3.0* 4 902 0.0~

LO 638o 910 40 MI.
?00 '3.0)1 0.17 -1.3 1418 59 -3.4
25u 2.3t, 1.3, 91.u 1331 524 -8.6

Ju ol0  2062 -tie 1 12415 -5. 1
3650 3498 0.2 14,16 3g-

40uG 3*6.d..12 OHAMS PCI. 1071 342NG / DG.6w) .1

4J o 0.U 1447 ?6 9:80-.

5 50 40.1 0,43 6s.3 1633 785 -1.1
700 04'oT. oll o 0.1 1.9 ii -30.5
600 0.lo 01L 1.5*463 2 1S9-.2
IOU 5o42 0.(22 3.2 1482 92 -
750 0.7409 . 45613 -3.0 li 786
tio0 0.793 0.2?w9 0.ý 1403 482 :12.3
550 94.38 10.3 0.2, 133 524 -4.0

9 O. 540 0.32 O.uo. 137 526 -3.6
()So 0.85 0.446 -0. 16t)264 461 -6.6

80U 0.741 056) -14.4 1158 39 -5.8
850 0.6 00 1..7d3o 214 364 -5.6900U O.S 0.8 195 0.7 2.702 4* L10 3it -5.4

10U 0:30 0:74 2.: 1022 3044 ::0

1100 .Il 0.0 14 2s01.6385 -4. -. 1

504 0.4 .1 .91bs 74 -.

L5 5 .t * S7 ?3-.



rYPE SC I CALIBER 5.S6 MM AVERAGE DENSITY 4.08 6HKAMS/C(.

PROJ. WT ,sS590 GRAMS PROJ. DIA. J.30 MM IMPULSE 2.1 LF. SEL.

DRAG RUCK. WT. 0.000 GRAMS CHG. wT. 5.15 GRAMS SABOT hr. b.356 GRAMS

TWIST RATE NA PCT. DRA6 CHANGE / (UkG. YAW)0*2 0.74

RANGE HEIGHT TOP ANG OF FALL V ENFRGY CIV)/D(PCT. DRAG)
m M $EC MILS N/SEL JOULES M/SEIP("T

0 0.00 0.00 6.7 1893 1695 0.0
0 0.00 0.00 6.1 L893 1057 0.0

50 0.32 0.03 6.5 181l q96 -1Od
100 0.64 0.06 6." 1730 88d -1.6
15 0.95 0.08 b.o 1647 Roo -0.5
20u 1.25 0.12 b.0 1565 722 -3.1
250 1.54 0.15 5.8 L48? 641 -4.?
,Ou I. dZ O.Ib 5.5 1398 57f U
150 2.09 0.22 'j.3 1313 504 -9.,
40U 2.34 0.26 5.0 1228 445 -6.848 :8 8-: 4o6 1642 -15
5 0 4. -"4
sso 3.ou 0.40 3.1 910-9.
60V 3.17 o045 l.1 8,? 230650 1:1 001°0:96 Li s

?DO 4 .5 1.5 -j 9 L44 -L2.2
T50 3$.47 0.65 O. 4 623 114• -L,2.9
800 3.46 0.7'4 -1.1 539 8o -. 3,
8. 0O 3.36 0,84 -3.1 459 62 - )*8

00 3.1L5 0.96 -&.a 186 44 -L1.6
5U 20.17 1. 10 - LO.( 326 3L I1..

1000 2.16 1.26 -L. 3 290 25 -9.6
1050 1.26 1.4% -21.9 260 20 -1.1
11OU O.O0 1,.,5 -30.ai 233 1b -o.3

DRAG RUCR. Mr. U.032 GRAMS PCT. DRAG CHANGE / (D[G. YAW)**2 2.12

RANGE HEIGHT roF ANt, OF FALL V ENERGY DIVh/UuHCT. IRAG)
m M SEC MILS m/SEC J(IULIS M/Sf:C/PL-T

0 0.00 0.00 2.61 1693 1695 o.U
50 0.10 0.03 201 1893 1012 -0.0
U 0.00 0.00 2.0 1893 1057 o.0

LOU 0.20 0.05 : 1b13 960 0 . a
ISO 0.29 0.08 1713 92b -1.2
00 0.03? 0..• L734 88"1 -t.6
s0 0*44 0:.1 14 16bq5 845J -1.9

300 0.50 O.1l 1.2 1656 806 -2.0
35 0 0.56 0.20 1.0 16 Il 764 -?*1
400 O.5L 0023 068 1580 731 -3.0
450 0.a5 0.2b U.1. 5'42 698 -1.4
500 0.67 0.30 0.4 • 01 664 -3.7
550 0.69 0.33 0.2 1467 6 1 -4.1600 0.70 0.36 -0.1 L430 599 -4.4
650 O.b9 O.40 -0.3j 1394 561 -4.0
700 0.6? 0.44 -O.6 1357 539 -5.1
750 0.64 0.47 -0.'a 1321 Stlu -'.
$00 0.60 0.51 -1.2 L285 482 -So
850 0.54 0.55 -1.5 1249 45ýo -6.l
900 O.4? 0.,9 -1.e 1214 430 -6.4
95U 0.38 0.63 -2.2 1178 405 -6.7

1000 0.27 0.68 -2.j L144 381 -700
1050 0.1s 0.72 -2.9 1109 358 -7.2
1100 0.00 O.s1 -3.3 1075 336 -7.5

505 sc-1-15



TYtI AIý ob m AEAEDNIY 40 RM~

PANt SC 61 CALOF 5.6 OF FALL A~ E)NERGY .08 GRAMS/CinAG.

URGRIR i 0.00 0000 LRS CH.1wI 1.519 GRMS221fw 0.38 0A

0 OiUr 0T00 15NG OF32 SSAL ERY C 0I .01I

Lou 1 .4 c) 00 14.6 L1173 690 -*
15i 21 .1 14.4 1294 613 -2o4

ISO 56 019 30 10445?34o
sou 4.22? 0*3 10 0* 0 d
35U 4.ltj 02 2.1 973 14j:
400 5.48 04 202 101 1 -65.
500 6.62 Oob 10.1 129 195 -8.1
551) 7.12 nO1 9.41 649 154 -8. 8
600 7.56 0280.3 5i70 119 -9.5

0"Ti? .71 6.5 44~3 89~ -0

IOU de *d 4142? 653

A0 827 10 -6. 113
85U b.31 1. 1 -925. 219 19 -
900 7.12 146 -16.6 254

1000 4.83 1.89 -35.b 206 16 -4o7
1050 ?017 2.1t) -48i.b La -4.6
1100 0.U1U 2.44 -64.9 1LP t0 -4.4

ORA( RDCR. wf. 0.039 GkAMS PLI. UKAG CHANG1: / (DEG* YAW)**2 2.12

R A NGE lit IkHt TvF ANtj OF F-ALL V EN1H1Y U11v% L PCT. CRAG)
m SEC MILS MiSFC JOULES IL/G

o U600 0.00 3o5 /t)9 1 27 0.0
0 0.1)0 0.00 3.5 L529 S60.00

s0 0.16 0.Oi 3.2 609 81? -0.3
100 0.3'! 0.07 to.06 779 -not
Iso 0.46 0.10 .i 102 741 -1.00
21Jo 0 .5 9 0.14 'e. t 139L 707 -1.4

i o 0.71 0.17 2oi L357 672 -10?

U 0 9 0 bi f:v 2 68
450 1.05 0.33 1~ 4 54'j -t.0
500 11 .1 afl 56-0
5501 94 0 59 4d-6
boO 1914 0.46 0.0 1127 461 -3.9
650 1.14 0.50 -0.4 1095 435 -4.1
to0 1.11 0.51, -0.9 1063 410 -4o4
7li0 1.06 0.60 -1.3 1032 386 -4o?
800 0.99 0.64 A1001o 363 -4.9
850 0.89 0.70 *1 971 341 _0

9u 0.61 0.80 4991957

1050 (hid. 0092 :4:82 -6.1
11u 0.00 0.98 -SOS 823 244 -6.3

506 SC- 1- 16



rYPr Sc I CAL IBER 5956 MM AVERAGE DENSITY 4.08S GRAMS/CL..

PROJ. WI 091.32 GRAMS PROJ. OIA. 3.56 MM IMPULSE l.i LB. $EtL.

DRAGI RUGR. Wt. 0.000 GRAMS £1iG* WT. 2.58 GKAMS5 SABOT wT. u.318 GRAMS

TWIST RATE NA PCI. DRiAG CHANGE #IDEG. YAW10*2 0.74

RANGE HEIGHT TO01 ANG OF F-ALL V ENERGY ujvI/DIPCT. jKAtIM M SEC MItLS M/SkC JOULezS M/SFC/PL.T

0 0.00 0.00 8.8 1713 ir'eO 0.0
U O.UU 0.00 8. t 1713 1014 0.0

50 0.43 0.03 o.7 1636 980 -(2.8
Lou 0.u' 0.06 A 1.1 1559 fi901.
150 1.26 0.09 8.11 L481 803 -.
20u 1 .66t 0.13 ci. 0 14U3 72L -.

43 3t2 8*9 *11085 41 -.
So 3.74 0.39 So? 923 W -1.

5150 4.01, 004!i Sol 842 aq-.
h00 4.24 0.51 4.3 ?6A14 -').
6950 4.44 0.58 301 680f9:1.
700 4.57 0.66 2.1 600 132 *
750 4.65 0.75 001. W~3 t~o -11.7
800 4.63 0. n!) -too 449 14 -1290
850) 4.48 0.77 --'.o6 382 51 -11.v
900 4.L L -R.6) 326 39 0.
950 3.63 I-d2 -13.9 242 31 -ýn. 3
1000 466 :?-dO4 264 21.)

.0U U,2 166 -20.4 238 2L
1100 0.00 1.8B -386i 215 17 -.

ORA(, ROCK* wT. 0.019 GKAMS Plic. URAl. CHANGE /IULc.. YAWI4'2 2.12

RANGE HE IGHT TuF AN(; OF F-ALL v LNrRLY UIVI/UfPCT. FRAG)
M M Skc M1Lý, M/SEC JCULt-S M/!j C /PC f

u 0:00 OIVO feel L113 154U 0:00
U oo 060201713 107d, 0.00

5u 0ell 0003 2.5 1677 1024 -0s.

0.U315 0.09 2.1 160~ 942 -1.1
200 U0.4 0.1L2 1.9 1570 900 -1.4
250 0.94 0.15 L97 15315 86U -1.7
300 069 Om 2 1:,1465 751 -.

50 0.62 0.19 0000 363 6 -1*1

5 r .5 0.76 -0.1 1H36 38?J.
60~0 0:k6 0.40 -3.5 0295 614 -4.5
1100 0.00 0.85 -0.1 297 546 -46.

RO507007 -. 16 9 sc-i.2 1

L5 *6 06 1813 6 '.



TYI't liC I CALIBER 5.56 MM AVERAGE DENSITY 4.08 GRAMS/CC.

PROJ. wT 0.132 GiRAMS PK0o. DIA* 3.58 MM IMPULSE 2.1 Lee SEC.

DRAG RUCR. hr. 0,000 GRAMS CHGe, WT. S&07 GRAMS £1807 WT. (a.318 GRAMS

TWIST A4AIE NA PCi. DRA(i CHANGE I(DEG* YAWI..2 0.74

A ANGI: HEIGHT TOF ANG OF FALL V ENFRGiY 0(V)/ OPC. OR AG I
M M SEC 14ILS M/SEC JOULES / IECI PCI

0 0.00 0:00 5:6 1072 128 0.0
FU 0.27 0..J3 5.5 1796 1181 -0.8

IOU 0.'34 O.0h Sol 1719 10812 -1.5

Lt( 1013~ 0.14 4.7 1488 a11 -4.9
30U 1.651. 0.1$ 4.5 1410 ?28 -4.7
150 1.71 0.22 4.2 133 69 -fie5

4O e3 0.26 3.9 152 574 -6.4
'45U .1 3 17 2*SiOO 1.93 342I. 6_3
1350 2.44 0.33) 2.7 1.011 "13-.
600 2o56 0.44 2.2 930 316 -9.7
65u 2.7116 80Lo 49 264 -10.6
7!)U ?.a7~ 0.v63 -0.1 687?
650 2.662 07 1.1 607 135 .

900 2.44' 0.9U -"v. u456 1.
q5U 2.14 10 7b37b 1.

1050 0.98 1.32 -17.0 294 32 -9.9
lIou 00Uu 1.I50 -23.'4 266 2b -73 1

CRA(. RUCK,. WF. 0.019 GRAMS VCF, LRAG CHANGE / (UGo YAW)**2 2.12

RA'JGE HIIHGT TUF ANu 0ý FALL V E.NrRGY O(IV/rj jPCT, URAG)
m M SI-C MILS M/SIFL JOULrS 14/ EV/PCT

u 0600 0.00 2.1 Lu 7 1839 0.0
u 0.00 0.0(1 2.1 1872 1283 60.

SO 0.10 0.03 2.u 1.835 1232 -0.4
IOU 0.20 0.05 100 L97 lied, -0.?
20U 0.16 0.11 1.5 724 1086 1 5

20 U4 t413688 1040 -1.8
450 005SI 0.120 1.3 6 92-0

4U 0:50 0.13 use Iso 1 -2.8
4bU Uoh4 Oe26 0.0545 a0:

500 0.066 0.10 0.4 !)1O R30 -3.I
550 006d 0.33 0.1 1475 919 -3od
60U 0.b8 0037 -0.1 1441 7515 -4.1
650 0.68 0.40 -0.3 1406 719 -4.5
100 0.66 0.44 -0.6 1312 684 -4.8
I50 0.6-5 0.47 -0.'1 13311 650 -5.
800 0.539 0.51 -1.'2 1304 61.1 -S
850 0.5)3 0.515 -1I.!) 271 585 -o
900 0.46 0.59 -1.8 t30 555 -6.0
950 Usti 0.63 -2.1 L20S 52j -6.3

1000 0.1e6 0.61 -2.5 1172 497 -.
1050 0.14 0.72 -2.d L139 469 -6.8

1100 0.00 0.76 -J.0' 1107 441 -7.1

508 sc-1-i [8



TYPE SC L CALIRkR 5.56 MM AVERAGr DENSITY '..08 GRAMS/CL.

PROJ. WT 0.014 GRAMS PROJ. DIA. 1.48 MO IMPULSE 0.b LR. SE(..

DRAG RUCke WT* 0.000 GRAMS CHGo Wr. 1.47 GRAMS SABOr Wt, U0301 GRAMS

TWIST KAIE NA PCT. ODAt; CHANGE IDEG. YAW)It2 0.74

RANGh HEAGHT OF AN6 (F FALL V ENERGY ntvi/DoPcr. Iw. )
M NSEC MLS M/SEC JOULLS m/SIc/P(TI

U 0.00 0.00 14. 1495 L244 u.0
U 0.00 0.00 14.9 1495 909 0.0

50 0.71 0.03 4.1r 141,9 820 -O.8
LOU 1.44 0.07 14.4 1344 134 -1.5
11ju 2.1'j 0.11 14.2 1267 653 -2.1
2•U 2.84 0.15 13. d 1190 S76 -i.1
11)0 3.51 0. L13 . .4 111.3 ',01 -- ' . 1
I4U 4:J6 O:.4 13.0 1035 435 -4.1
35u 495 0,Z9 12°5 956 372 -5. 5
400 5.39 0.34 1 L*•' 878 314 -6.1
,,50 5.96 0.40 L1.ok 800 ?6u -f.1
500 6,5U 0.47 1U,. 721 212 -7.8
550 6*98 0, 4 9.3. 644 169 -_0 .5
600 7.41. 0.63 7.9 567 131 -9.2
650 1.16 Got. 6.1 494 94 -,).1
IOU 8.01. O ,44 3,7 425 7$ -908
750 8.t2 0e96 0.5 162 534 -'.7
BOO 8005 loll -490 315 4Q -8.4

450 7.7? 1.21 -9.b ?85 33 -t.U
q00 7.10 46 -Lb.,4 258 27 -5.0
950 6.11 1.466 -24.7 234 22 -4.8
1000 466 89 ,14,8 212 t-
o15 2.61 ,14 -47, 191 1 -4.5

l1O0 0.00 2,41 -61204 L73I1 -4.3

DRAG ROL)R. W'. 0.044 GRAMS PCl, -KRAG CHANGF / IDEG, YAW)**2 2.12

RANGE HELIGHT TUF ANG OF tALL V ENERGY IV)IJ/(P(L., lCRA)
M M SEn- MILb N/SEt JOUL1ES M/SFC/PLT

0 0.00 0.00 3.6 1495 124vi .u
0 OOu 0.00 3.e, 1495 909 0.0
o50 0.17 0.40 3.34 1462 866 -3..

100 O.J3 0.07 3.1 14dl 72'4 -0.11ýO 0e4d OSLO d",9 139/5 191 -1.0
200 0.61 O.4 2.6ob 1363 751 -1.3
250 0.74 8' 1 2.4 18330 717 -1.6
300 008 .a 2: 298 6B2 -1.9
350 0.94 0,15 L.7 1266 644 -?02
400 1.02 0.29 1.4 234 6 -2.5
450 .09 0o34 1 1.202 5B -.. 8

500 L. 4 O.Jf O. t1171 •5 9:.
SSG L,17 0.42 0e4 139 524 -3.4

60U 1o18 0,47 OU 1108 496 -j.7
650 1.17 0.51 -0.5 1078 46d -4.0Too Lo14 0,56 -0,9 1048 442 -4.2
750 1.O9 0061, -L.4 1018 4 17 -4.,5

800 1.02 0.66 -1.9 988 192 -e,. 7
850 0,92 0o071 -2.'4 959 369 -',0
900 0.80 0.76 -3.0 929 347 -p.2
950 0.64 0.8 -. 6 9Ol 323 -5.5

1O00 .O46 O.87 -4.v i 82 305 -',o 7
1050 0,25 0.93 -4e9 844 285 -5,9
1100 0.00 0.99 -5.d ?17 261 -6.1

509 sc-. 1- 19



Typr SC I~ CALIBER 3.56 MM AVERAGE DENSITY 4.08 GI4AMS/CCe

PAO0J. wi U0.14 GRAMS PROJ. DIAe 3.6b MM IMPULSE 1*2 L8. SEC.

ORAL, ROCRs WT. 09000 GRAM$ CHGS, WT. 2.,54 GRAMS SABOT WY. U.305 GRAMS

TWISt RATE NA Pcro DRAG CHANGE /IDEG. YAW1**2 0.14

HANL;I* HEIGHT Tut- ANG OF rALL v ENFRGY OIVI/DIPCTo URAG)
m SI.C MILS H/S1Ec JOULLS M/SEC/P~t

U 0.00 0.00 8.5 [688 1593 0.00
u 0.Uij 0.00 8.5 1888 115) 0.0

5u 0.41 0.01 8.3 Ib14 L05k) -0.7
100 0. Et ( 0.06 8.1 159 q63 -1.5
ISO 1.41 0.10 7*9 464 Bid -2.3
200 1954 0.13 7.6 73i 64 -3.0
2%, 1 96 0: 17 7 tj 71 -3.6

25 .6b 00.45 t. 4 9 -4o6

45U 102 0.734 0.9 503 ~ 41 91

60U0 4e2 05)0 1.4673 39
105u 4.~ o1,.6? Le 14 5 0
100 0.10 01.83353it - 1.4

doRA R 4of. d.u54 OHAMS -L.). 465i BHNE feG.YW*2

LIOU 0.00 1.8643 1616%22'i -S.4

DR 15uOR 0t.3 u. 044G9M PL.1 UKUCAG I[(,1A WJ0

m~ ~ ~ ~~ .SE1MILS4"3 JOLFSr/L/C

25 0.00 0.10 2.1 1011B 115)
Iso 0013 0.0 29 53 SIA -0.3
400 0.16s 0.06 1154 121 :I.O
250 06.631 006*?W 3 -4.
430U 0.80 0.% 0.483 t

4500 0.0 0.33 0.5 1 Al -0
5Oo 0.111 0.41 -0.1 IN8 628 -.3.94
's5O O0.fl 0.37 Ok181 79 -3.6
650 0.116 n.45 -041254 64-e
YOU 0.n4 0.49 _ J6::
8ou 0,14 0.57 .1e4L59 V
850 0.61 0.61 -1.8 112
950 0.651 0. 96 41 5

1000 0.14 0.75 -4.1 036 430-.
1050 Gold 0.80 -3.6 1006 405 -A.N
1100 0OU 0.us -4.1 976 351 -.

510 SC-1-20



TYPE SC I CALIBER 5*56 MM AVERAGE DENSITY 4.08 GRAMS/CL.o

PROJ. WiT .0.814 GRAMS PROJ. DIA. 3.68 MM IMPULSE 2.1 LB. SEL.

DRAG ROCR, WT. 0.000 GRAMS CHO. WY. 5.02 GRAMS SAeor wt. u.305 GRm's
TWIST RATE N PCr. 0tA4 CHANGE I 4DEGe 'rAW1*42 0.7'.

RANGE HEGT 0ý ANG OF FALL V E~NERGY OIVI/VjPCI. L)IAG)

p" M ;kt MILS M/SEC JOULES M/ SFL/P(.T

I 0.000 0.000 t.d 0 Z 9 1932 U.0
0 0.00 0.000 50189 1406 0.0

IOU 0.50 0.06 499 1111 1191 -1.&)
150 0.74 0.0) 4..8 L637 L090 -2.2
200 0.97 0.12 4.6 t5i63 993 -1.0

25 ) 0L)4.3 L488 901U -3.0
J1:4IN Odd 4..1 L412 811 -4oi
3s eo 0.22 10 336 72U -.

4 195 0:218 3.2 L bj 569 -h.9
i55 24 0:.sqf:4 10?? 4.29 -9.4b0 3 e4 4 6 9*4

70 d 0.562U! 9 -11.t0
750 2.49 0.2 -0..1 714. 70I -L1SS800 2.6'5 0.70 -1.4 636 165i -12.4
850 .36 0.78 -2.8 kb60 1Lti -131.
900 otld 0.8d -4s/ 487 941 -13.4

1000 1.48 1.12 -10.5 356 52 -15.1
1050 0.87 1.27 -15.1 312 39 -.11.3

1100 0.00 1.44 -20.8l 282 3d A.

flRAr, RUCI4. mt. 0.044 GAAMS VCts O2RAU CHANGE ( ncr.. YAW)**2 2.12

iRtNGt HEIGHT Tur ANi, OF [-ALL V ENIAE.LY U(V)/L(PCT. I'iAtd)
Ni M SFC MILS M/SEC; JOULLS M/SFL/PuT

0 0:00 Oeu0 2.t 1859 V) 3,e 0.
185u .u20 R9 140t) 0.0

50 0.10 0.03 2.0 182; 1351 -0.4
0.8U05 8l 178 298i -067

190 0.28 s0.0b I:/ H152 1246 -1.*
?00 0.Io 01 1.J 1116 1196 -1.4
250 0.'.3 0~~ 1.i 1681 1147 -1.7
100 M.o 0.11 Led 1646 1099 -2.1
350 0.51 20 tou lti 1053 2*
40U 0.b .13 0.8 1008 -2.7

600 0.68 0.31 -0.1 443 841 -4.0

700 0.66 0.44 -0.6 17 6)-.
1130 0.63 0.41 -009 1344 f2ci-.
800 0.58 0451 -lei.2 693 -5'3.2850 0.53 :es 23 9 658

9u 0:36 0.63 -a*1 414 593-6.
1000 0.26 0.67 -2.5 1183 v56.e -6.3

7 u 014 0.utl i -U.6
00 0.00 0.76 -3.2 1120 590.1 -6.9

SC--2



TYi'1 SC L CAL1IBER !)656 MM AVENAGE DENSITY 4.00 GRAMS/CC.

PRUJ. NT 0.901 GRAMS PROJ. OLA. 3.61 MM IMPULSE 0.8 Lb. SEt..

DRAt, KOLCRo vi. 0.000 GRAMS CF1G. WT. 1.44 GRAMS SAGOT Wr. 0.292 GRAMS
TWIST RATE NA PCT. VKAI6 CHANGE I IUI:G* YAW)**2 0.74

RA'IGL- 14k1GilT T01- ANG OF FALL V ENFiAGY 0(V)4/ (PCTo L'IAG)
mMSLC M4ILS MASF JOULILS M/SI /PC.T

u 0.00 0.00 15.0 j45 9sl0o

500 o73! 0.04 t41. 1861 86 -0.

650 7.11 0.7 .11 4901 1;1 e -?6.3
720u 2.d3 0.17 0.32 3163 609 -1.3
100 7.94 N.IS -4.2: 101 461 -4.2
3 5J 4ofll 1.29 12.1 it933-, 7
400U SI .5 1* 6.61 3"1 -4.1
950 5048 0*1.611ts -
"100 6.1t 7 0*419 -34.3 f09 I -41.6

'9 o4 0*59O63il -4.4
1050 2.60 2.13 -. 61 49 10d-o
100 0.91 0.840J444a ,.

AU 1.94 0.00 3.12 L 7I 457 0.1)
K50 7obL 0.0 3.*1 P267 310.

1000 0.5b 0.7 -34o3 23942 -0.6
1050 0.*i0 0.11 -4..0 136 13 -0.4
12O0 0.77 20.1 -6.5 1300 74 -41.

40oP RUL* o 0645RM3I.OA HNE DG A)* -2.

500 eu 0.00 0.t 11475 8121 05.0
U GU0600 1.11 L45 O 187 5fl 060

!0U 1.L0 0.61 -1.3 9112 91j -U.3
1850 0.Ou 0.72 -26' 936 3 -4.8
900u 06613 0.18 -3.1 9131 379 -5.0
2150 0.61 0.183 -. 7 1300 ?be-L.
1000 0.48 n N2 -4.3 H469 ?21.49
1050 0.26 2.6 -. 134 368 -1.2
4100 0.0 1.01 -o,> 207 653

fS 2 D 2 -651 10c8 1-221

LO .14 05 0* 09 42-*



r

TYPF sc I CALIBER 5.56 MM AVERAGE DENSITY 4.08 GRAMS/CL.

PROJ. WT .0.901 GRAMS PROJ. DIA. 3.81 MM IMPULSE lei LS. SE(~.

D RAG RUCK. WTo 0.000 GKAMS LHGe WT& 2.49 GRAMS SAi%0T wT. u.292 GRAMS

TWISr RATE NA PCT9 DRAG CHANGE / iDEG. YAw**$2 0.7',IL ANUL HEIGHT TQý ANti OF FALL V ENrRGiy 0I(Vl/DIICT. I)MAUd
m $CC MILS M/SFc JfaIJLt.S M/SCC/PLT

0 osuo 0.00 8.2 1662 1e".? 0.0
U 0.00 O.oCJ and 1662 1?44. 0.0

5u, 0.40 0. (3 8.0( 1590 113,) -0.1
IOU 0.79 0.ufj 7.8 1518 103o -1.',
l',U 1.17 0.10 r. c 1445.' 940 p.2
00Q 1.54 0.13 1.,4 L37. 84!1 -2.9

le 1.1 M -3. 7
Fo k"1 8%1[ 668 H4 675 -4.5

350 2.56 .2s 6,4 1,149 59,12.
400 2.61 8.30 6.$0 1.074 520 -6.0

41U )6 0.14 505 999 441 -6.0

508 N213 Se4 5 923 384 -366
6U 35 0:52 3617 2611_9

.0 66 05622 1I -10a.5

boo LLR T .0' kM 491.3JRA CHANG 10 EIIEG YA03 . 2.12

H Hsu; 3098 M/9C JUUL.S 412S7C/:P1

90 3.69 .090 -?.u 353' 161 0.
9bu 0.2L 0.03 12S31 4~ 4 0.01

10j 0.25 :.51) 2?:f 56 309
tiu Oo 10.06 23.4 233 21; 5e

DRURL.w.0.56 049 6 KAM 105k DA HNI IEeYW)2 2-1.2

36tC I4 /t 840L~ -oS P'.T

UQ 0.130 0.341 0.5 1.362 101 -1a.1
SW 0.8? 03 0.? 1 662 763 -00
600 0.88 :0.1 -0. 627 H94 -007
6O 0.8? 90.4 -2e4 595 614 -4.0
s00 014 0.04i 56. 3 6093 -410
750 0*S 1036 of49101 1
i00 0.964 0.519 -b 465 951 -109

509 0.68 8.10 -~ 11 1161 14
SRO 0:85 0.3 ot 1)8 Sl-e
5 0 0 834 0.3 O2 -o1 06341.

00 0.18 0.81 -001 1005 ?21-10

s1o 0.10 0.863 -a. 976 42 -4.6
Bo 96 os 513 55 S-4.0 3



(Yp Sc G~ I A ER 55 AVEAAGE DENSITY 4.08 GRAMS/CI:.

u 0.00 0.00 5ou 1844 20f000
*0 0.00 0.000 5.0 1844.1' 0.0

Su 0.24. 0.03 4oh& 1173 L4.15 ~ .
100 0.41 0.06 4.6 1701 1306 1: 41
15U 0.10 0.09 49') 1biD 1196 -i*2

20u 0.91 0.12 4.3~ 1'558 1093 ý.
2U 1012 0.1') 4.0 14b15 994 -.

30u 1.31 0.19 30 1119 -4.'.
400 .6b 0.26 3.2 65 7 L150

4.11 Q.l)30 :9I f91  -6."
13 .e16 8:34 :56 -7.3le
51U 2.07 0039 1 4 Qf: -03

t)OO 2.17 0.4'. 1.6 985 '.19 -9.0160 2.24 0.49 1.0 89 16_
70u Idj 0055 0.3 81-1 29: :10o68: id Oo2 --. 738 24,2 b I

85 .4 017 -2.11 588 56-12.1
900 l.1 0.1o 16 -4.4 516 4
Q~u 1.71 0.96 -6.f0 448 10 :1:

100(0 14 1.01 -905 305 6? -13.1

ORAL, RIj(.A. wt. U.049 GR~AMS IVCI. LIHAAG CHANGE (Uk:G. YAwl**2 2.12

k ANG; ti HEII.T rpF ANiG OF I-ALL v ENERGY L.(v)/DlIpcr. VRAGI
M SIC. M I L- M/SEc JOUuFs m/ rcpt.v

o 0.00 0.000 2.1 1844 ?Oil 0.0
0u 0.10 0.00 2si 1HO9 14.0

Hu 0*26 0.03 20 809141 3 -10.
2010 0.16 0.0 12 106 130y91.
i r0 044. 0.41 .3 673 71

40OU 0.60 0.23 Doll 15 3 1-e

f0. e8d 041? -0.1 443 91L -1.9

R *'A 0051 -Lod 1315

H.4 0 '1 01 8

l0ou 0.1'. 0.72 -2.11 [1 59 -6.d.
110s0 0.00 0.76 -dH 116 599 -6.6

S14 SC-1-24



j ypt hC I CALtREIR .55 "mM AVERAGE DENSITY 4..08 GRAMS/CLe

PROJ. ol 1.095 GRAMS PROJ. DiA. ',.06 MM IMPULSEr Oei; LB. SEL..

TWIST RATE NA PCT* URAG CHAN4GE / IOEG. YAW1002 0.?4

RANIGE HEIGHT TOP ANU OF FALL E~eI4GY ItV)/L~ipci. IMRALI
M M S.EC MILS MAEC JUUI.LS P/ I/PLI

u 0.00 0.00 1L.'. U183 127) 0. u
u 0.00 0.00 15.4 3fi3 10-1 0.0

0.1 0.0 Q*4 kS1 131.4 94.b -
IOU 1.4o~ 0.Oti 14.Li 1245' M48 -1.4

2ou 2.9L 0.16 L4.1 1105 666-2.

SJou 4. !) 0b L3. 964 '56:.
3!)U 4.& 0:3 OIi .6.09
400 5.49 0.3? .9 M376. -. 7

450 6 R :8 999 -*

6 t)C 01~ M/7 iiLL 0071 6 PS 4

5u 80b0 0.00 4.14 J59

00.199 4)1 S!- -1?O

so -8:*1 BY~ 46 _50
700 49 646 -j0 8 'i -4.6
9150 Is 23 .6 - b 41 11i -4.4
b0oO 4*49 1 .3:ý6.9 934 41

105 2s46 4e4 04e -4:f
L66 0ou 4§!) bf it) -4.

ORARC~o wT.U 0@ .u, GRM -CTbed j HNE IDO A12 d1

RANGE HE1 *~H o NO AL v tkru W;Pt ,A
V5SC ML 15 rC JUJL SC-L1-25



T'r Pk SC i CAL IBER b.56 MM AVl:RAGE DENSITY 4.05 GRANS/L;L.

PROJ. Wt 1*O9S GRAMS PXOJ. CIA* 4.06 MM IMPULSE1 14.2 LB* SEC.

DRAG. RUCR9 WT. 0.000 GRAMS £144. WT. 2.40 GRAMS SABOT WT. 0.2511 GRAMS

WIST iRATE NA PCT. DRAG CHAN~k /' IDEG. YAW1*42 0e1

RANL~t t-EIGHT TOF ANG OiF lALL v ENERGY DEV)omPC. DRAG) f
M 11 SKC MIL!) M/sEC JOULES M/Stc/PcT

u 0.0o 0.00 709 1608 1742 0.00u ".uO O.UO I.,i L608 1.41,6 0.00
5u 0.49 0.03 7.1 1540 1299 -0.?

100 0.10~ 0.06 7.h 1473 [let -1.4
15u 1.12 0.10 7.3 1404 L079 ?.
i UO 104 d 0.14 IOU 1335 976 -2 0
25U 6et bb 6678 -3.0

300811 6.4 96-4a2
350 261's' 0.26 8.0 fZ6 695 -4a9
400 2913 0.30 5.6 1056 60 -5.6
4 50 J.OU 00.35 !):1 9~05 5 -2 6.a3
5ou 3oW4 0.41 4.6 91.4 A5 -7.
jsO 3o46 0.46 309 8144 390 -?:1

105u 1.30 0.56 - 016.703 -6.0
1100 0.0 87 -u. 0638411000 3189 1.3$ 0 567 14 -I1.9

91u 0.0 00 2.9j 1 210 1308 5416 0.00
100u 2026 0.06i 2.0 1246 40 -0.6

2100 0.4'0 0.3, 23.4 1486 340 -Ia,

25 0s5' 0.16 09 1455 1156 -1.50
30 0061 0.00 4.6 14) IU 116 ) -. 0
400 0.81 0.01 1.1 1586 01361U9

to 616 0063 20. 972 30 -2.7
50 031 0.30 -e251 5b:.9

250 0659 0.38 8: 1455 -3.2
150 0.9± 0421 -0. 3922023

60U 0092? 0.t2 -0.1 1249 841 -3.5

516 009x 026-.4:0818-6

to .)5 117-L



TYPE sc L CALIbhK 59%6 MM AVbMAGE DENSIIY 4.08 GRAMS/CC*
PROJ. Wr L.095 GRAMS PROJ. CIA. 4.08 MN IMPULSE 2.1 LB. SEL.
OftA4 RDCR. wT. 0.000 GRAMS CH~o WI. 4.86 GRAMS SABOT MT. u.253 GRAMS

rWi4r RATE NA PCT* rrnAk CHANGE I ltrkG* YAW)**2 0.74

RANGE Mkl&14T Tor ANI1 OF I-ALL V ENERG.Y UIVI/VjVCTo I;RA~i)
MI SkC M I L: M/sEC .JOULrS M/ Sr(/Pl.T

0.00u 0.00 4.6 1#312 2711 0.0
u O00 0.00 4.6 1812 t79d (J.u
5 002 0,03 4o4. 1145 1668 -0.7

loU, 0.43 0Uof 4.? W68 L54,C -1.3
115o U.64 0.w9 4. t 1611 L421 -2.o
2?Ou 0.1J3 0.12 3.6S 1544 130i -?.7

?5 oo 01147 192 -4.430 89 0 9164107 L8 -4.1
400 150 .o26 2.11 769 Pa45U L.63 8.30 l.e 1 784 6.
500 *1:15 .31) 2.1HI 6 9,J 1.u
550 8s5 0039 1.1 1059 614 -7.7
600 1.i* I 0.44 1.2 989 535 -1 . 6

6SO 9d 4 0619L8 o 6 1-4.

P o94 0.68 -1.6 705 2?z -11 .4
1450 1.84 0.15 -26d 635 221 -11.9
900 L.60 0.h'. -4.t !)66 J a-12.&P950 1.4'4 0.93 -5.9 499 137 -12.9

11050 0:640A -11.237 m .t

ORAG iRDC'. wT. 0.0139 GRAMS PCI. URAG CHANGE /(01FG. YAWI**2 2.12

R ANI;E HEIGHT T01- AIGOF0 FALL V t,4-RAjy U(Vi /1f(PCT. 1LRAGi)
M M SLC. MILS M/SEC JCULzS M/SITC/Pi.T

0 0.00 0.00 21d8 b12 2213 0 .0(
u 0.00 0.00 242 812 1798 0.0
b 5 0.10 0.00 2.0 1780 1733 -U.3

100u 0.20 0.06 148 1671 -0.6
150 0029 0.09 1.1l 176 160-) -L.0

300 0.50 0.11 2 45-~

.69 0* .217 1-0. 11390 131J -?.62
4013 0.60 U:24 0.8 51)9 '36 -12.545U 0.bj4 0.27 0.b 1529 2 -2.8

65U 0.bB 0.41 -0.4 1407 LO 1 1.
700 0.66 0.44 -O.u 1378 1031 -4.2

K750 0.63 0*46) -009 13481 986 -4.4
800 0.58 l 0.52 -1.d 1318 941 -4.7
850 0.52 56 -15t289 901 -5.0
90 0.36 0.63 If:i 020 -,3. :2:

100 U0.26 0.b8 -2.o4 1202 ?8t - ).fl
0.1 Os4 0.72 -2.14 1173 74'4 -600

[100 0.00 0.76 -3.2 1145 708 -6o2

517 SC-1-27



TYPI Sc I CAL 1PER 5.50S mm AVERAGE CENSIYY 4.08 GilAM~p/CL*

PR~eOt 1015 GI4AMS $PKO-ie 0Mk. 4-.152 I$4 19PUL-Sf Qe O ..of f $fC*
flRAI KUCk. wY. U.000 GRAMS CMI.H(;. WtoL* GRA4MS SABOT WT* U.220 GRAMS

TWI% ý&AFIF NA PCT. IJKAJU CHIANG~E (DEG* YAbui*$Z 0.14I

R AIGL liE 1611Tr Tr ANG Of FALL v ENERGY u(V/0 PCT. U4A;I

u'L 0.0L 0.00 5667 1035 1794 -0.0

t7 1,00.4 1.4133 91 -u7.
IOU O&I 11 M-*1.3

1000 F1.y001 t36. 22 63 1 :.

45 6*5U 0.40 H.6 7029 324 06.0
Sou 0.22 0.04 4.3r 1231 206 -0.3
100j 0.t41 0*62 Y.s )It4 L01 -7.2
2100 802' 0.67.6 1908 U -1.1
6!U HJ.14 0.0:1 3.0 4463 8 -1.3
you 1.1*51 0.94 2.!)32 111 01 -?.
450U 1.3111 0.38 -1.4 341 7132
R00 1.304 0.34 1.u 08 769 -6 *

85U 60 40.5 -01.1 283 629 -4.0
900 7121 1.664 -1.5 23 61 -51:4:950 is. I 0?I Lai -?60! ?4U 537 -4.
LOW 1.16j 2ebO -36*u b61 U8 -4.0
90 ~ 1.3 0.24 -341 837 421 -4.0
9100 6:0.01 0.o 6N 8a 423 -3.4

100 0.58 0.90 -46 191 1404 -0.6

L0OU 041 1.05 -6.(1 468 302 -4j.S
LI Ou 0.tU 0011 -j.9 q4 350.

518.4 .634 2 SC1-28



rvPI SC L CALIBER4 5.56 mm AVERAGEi DkNStTV 4.08 GKAMS/Ct.o

IPROJ* WT A*31') GRAMS PROJ. 014. 4.32 MM IMPULSE led Lii. SELO

DRA6 RULK. %To 0.000 iiKAtS CH~o Wr. 2.29 GR~AMS SAWO WT, U.UO2 GRhPS

TWIST RATE NA PCt. URAG, CHANGE / M0G. YAWI**2 0.74

RANGE HE IGHT TOF ANG OF rALL v E!NrR4GY flIV)/U(I'CT* t.RA'4;
M m SLC MIS /SEC JOULES M/Sl-C/P("T

U 0.00 OOUO d.l 1543 102b 0.0
u 0:00 0.00 SOL 1543 1566 :0:0
IU U076 0.00?0 1415 1311 -.

15U 1.15 0.10 7.4, 13,50 1199) -1.9
200 1.Iju 0.14 7.L 1285 1081 -.

410 2 7 .b10a21 687 -1
4 :4 805.1 955 600 -6@0

500 14;47 0.42 4.5 889 519 (.

66j0 3.78 0:6 20 689 312 t.
100 3.86 0 0 623 256 -9.2
1400 3.81 0.81 -2.4 4q6 b6e -1001

Ag0 3 6ý 0.98 -4.1 437 126 -10.3
9OU 1.35. 1.10 7-71 3d2 9ta -10.
9tp0 2.09 1.24 -11.6 334 73 -103

.OO 2.1 40 16.6 J03 60 :7.9

DRAG RUCk. hY. 0.011 GRAMS PCT* DkAG CHANGE /(n)FG. YAWI**2 2.12

RANGE HEC tt;Hr T 01- ANG OF I-ALL V LNt-RGY 0(V)/U PCT. DI4AGI
m H i~ MIL~i H/SEC JOULI-S M CP

0 0.00 0.00 ).1 1543 1828 0.0
0 0.000 0.0 3.1 154.1 1566 0.0

50 0015, 0.03 .9514 1507 -0.3
I ed, 0.07 2.7 486 14S0 -0.6

I U 0:41 0 2.4. 458 1395 -0.8
200 0.52 0:10 261 14dY 340 -1.1

2U 0061 0.:1 1.9 1401 1281 -1.4
3i0 0.7 ?sk 0 11 1373 123,j -1.7
40U 0.86 .2d 013168:
40 0.91 0031 00 0 46

5.u 0097 0: 4 0.2 1236 99? -3.0

860U 007 0.46 -2.0 L209 753 --4.2
900 0.65 4 0.1 -. 5 1050 91L -4.1.&
750 0.90 0.75 7 -3.0 1025 681 -4.0

1000 0.31 0.80 -3.4 999 648 -6
1050 0.20 0.85 -4.0 974 61.5 )31
1100 0.00 0.91 -4.5 949 581 '.

519 SC-1-29



TYE h AM *6A VRAEDNIY4r KM/~

TYIST RATE Nk CALk U.36 CHAVNRGE IfENSITYk)* 0.8 .RAS/4

ORAND DCR fi.: 0.00 I RM CHG. AN I. O.F FRALS SAO ENR if II'. 20 CRAG).
MMSEC MILb N/SEC JOULLS l/ S:C/ P4.T

RAT 0.0 0.00 4 RA4 CHANG 24L6 YW) 0.701

su O'ek .034-2 111 926-0.6

20U 0.79 0.2 3.6 92 522 -le.s
250 0.'9? 0.: 3.4 4591 -3.2100 1.11 Sets 302 1393 176 -.
400 1.4? 0.27 2.6 261 1049 -*'.2

600 1680 0.44.'. 999 657 -9.0
6'iO A F4 0.50 0.5 933 512 -83.7
100 5i.05 0.55 -0.1 866 '.9J -9,1
750 1083 0.61 -0.9 799 420 -10.00
t100 1.7a 0.68 -1.1 732 353 o.17
850 1.6? 0.75 -2.1 666 2191?1.
900 1.52 0.83 -4.0 601 23b 1118
950 1.29 0.91 -So!) 33r 190 - .3
b0ou 009d 1.01 -7.5i 4 7 141) -12e6
1050u 0.5itj 1.13 -10.0 417 1 1'* -12.6
5100 0.00 t.25 -133 364 of -12.3

DRA(I RUCR. wT. U.071 GRAM4 PCTA OKAG CHANGE Ift11:0 YAW)**2 2.12

RANGE: I-EI(,Hr TOF ANG 0OF FALL V ENFRGY O(V)/[)(PCT. Li4AAG)
M M SEC MILS M/SEC JOULCS N0/SI-/PLT

to 0.00 0.00 2.2 1774 2416 0.0
0 0.00 0.000 ;e.2 1114 2070 (.0

50 0.11 0.03 2.1 1144 1999 -0.3
100 0.20 0.06 .91114 1930 -0.6
150 0.30 0.09 ®r7 16b4 1163 -0.9
20u 0.38 0.12 L.u 1655 r 19f -1.2
250 0.*45 0.115 1.4 1625 17342 -1.5
IOU 0.52 0018 ia 1596 1b67-L.
350 0.517 0.21 1:0 1567 1609 -2.00
400 0.62 0.24 0.8i L538 4549 -2.3
4950 0.65 0.27 0.6 1509 1491, -2.6
'p50 0.it9 0.34 0.1L 1452 13781.
600 0.70 0.38 -0.1 1424 JI4-3.4

750 0.64 0.49 -0.9 1340 0-4.2
H00 0.59 0. t)2 -1.2 1'312 2 -4.64
850 0651 0.56 -L.s 1284 014 -4.1
Q00 0.4b 0.60 -1.8 ti0~7 1028 -4.9
950 0.31 0.64 -2.1 1230 983 -.

1000 092f, 0.68 -2.5 1203 939 -5.,4
1050 0.14 0.72 -2.0 1176 897 -5.6
1100 O0.0 0.71 -3.2e 1149 856 -5.9

520 SC- 1-30



TYP ;Z. c:.6 L CAL U1 5.56 mm AVERAnpC:DENSITY 4o.::0 AX'5/C,..

PIi r-oS2GA4 PROJ. DIA. 4*57 MM IMPULSE U.t. LO. SEG.

rIRA'jG~t HfIuH.T Tur AN6 OF F~ALL v ENERGY C)IVI/LjPcr. rLRAG)
M m SIC MILS M/SEC JoijirsM1ýLPl

02 0.00 0.00 L8.5 1214 128u 0.0
U 0.00 0.00 18.0 121.4 L P) 0
'5( 0.)o 0.04 16.,e 115? 10 it,

IOU 1.11 0J.04 17.Ei 1090 927 -1.3
2150 296'j 0.13 L7.a 1027 4124 -2I. L
00 3.49 01.18 L u. t 954 7db -:.
2% 4*3 0.24 16.1 401 IS4-to,?10 S9 0.30 5.b838 444-i.050 5.814 0.36 I4* 71 470 -#. 4

'IU .5,3 0.41 L139 7 1.3 39' -".00

r) t0 8.34 0.6? 9610 boi9 ?to -6.6

IOU 70L 0. .1 2.1 366 0 '1 -l.w

1`1 o.60 1.4 -13.4 576 sy-4.1L
'lOU 7.713 160 -20.0) 2155 51,-9
91)0 6*5d .ttuj -da i35 4.1-e

1000 4.94 2.10 -18.b 227 31 -3.FI100)U 2 .7ti 2.34. -,Joel 2 uo 31 -tHo 210 0.0 2.6 b1 -6,1.6 L ti5 21 - 4.6

URA1. RUCR. WT. 0.0*34 GWRAM$ PLT. VRA(; C94ANGI- MEG~r. YAW)**? 2.1?

PAAGI-t HEIGHT TUF ANG OF FALL v EN*,4oY Ljvl/cjIPcr. 1..4A(,)
M m SIC MIll. m/sEC JUULtcS PSLP

u 0.00 0.00 S.3 1214 120U 0.0
u 0.00 0.00 5.3 1214 1151l coo

50 0.2!) 0004 409 1189 1203 -U.1
00 0.461 0 4.b 164 105b _0 * 5
20U 0.70 0:h, 49? 1139 1011 -0.7

Z 0.90 0.17 leu 1114 964 -1.0
251) 1 .0a 0.22 J,4 1.090 924 -1.2

3 tF5U1 84'd -to?
1.5 15 _-1.50 4 *6LUqO 129 -2.15 09 0.51 -0.1 4 659 -2s6600 961057 -0 4 7659 -71

650 1.61) 0.6? -0.1 '101 626 -3.0
IOU 1.64 0.b8 -1.3 &e7m . 51I -3.2
7su 1,3 ? 0.73 -2.0 H156 564 -1.4
800 1.o46t 0.79 -2.? 833 535 -4.5
8I*50 1.il. 0.a85 -3.4 ks 11 506 -3.7

902 -4*1 790 479 -3.9
95u 6:1 00.98, -5.0 76 453 -4.2
9000 005u J.977 42 ,.

1100 0.00 1.19 -7 .6IDB -4.h

521 SC- 1-31



IYV'I Sc t CAL IREK .5*5 MM AVERAG~E DENSITY 4.08 (GKAP$/CG*

PROJ. wuT 1.562 GRAMS PRO~Je OIA. 4.57 MM IMPULSt l.i LB. SEC. [
ORAt RDG;R. wT. 0.000 GRAMS C146. W19 2.15 GR~AMS SABOT We. 6.175 GRAMS

TWIlSr iRAiL; NA PIeCl URAG CHANGE /I trEG. YAW)002 0.7*

RANGE HrI1GHr Tor AN(I OF PALL v ENFRGY CIV)/D(PCT. widA()
m m St-C MIlt. M/SEC J01JLf*S M/SEC/PLT

u 0.00 0.00 8.5 1415 1699 0.0
SO 04. 0.03 8.3 L414 1562 -0.6

IOU Oo U. 01 b.u L353 1430 -1.2
1 1.u 1.1 d 0 .11 let) I92 13034 -1.H
e,'u 1e.',8 oats 7.4 130 1182 -2.5

0.1*4 9 7. J. 69 1066 -1.
0.I.d * 3 6.1 1106 956 HI

ISO 2.60 0.28 6.1 J44 est -4.4
40U 7.90 0031 so 8 991 1te-j
I, s0 3.11 0.18 5.2 10 288
SOU 3.4? 0.44 4.6 8S5 0 :

0.5 5U 361 OS.$9 792 49 -ts.9
fJoO 3.0h) 0.57 :. 29 4 !):7
66W 3.93 0.64 2.0 667? 348 -at

7U 4.01 O.H -0.8 545
800 3*41 0.90 -2.97 486 l85 -9.5
850 3.75 1.1 -5.1 431 145 -a.6
900U 3.41 1.013 839 I2:)

Ysu 2 9 5 lel .121 35 814.
l000 2.2¶i 1.43 -11.0 305 li
toso i.?8 .6 2b1 62
L1I00 0.00 119 :i f2 o0 53 -.

CRA6 RUCIA. im1. 0.094 GRAMS PCT fKAL CHANGE IrIO~i,. YAW)**2 2.12

io,4Gte. mcrýIiir TuE ANG OF F ALL V LNERU.Y OIVIICPCl. L;RAG)
m 14 SIC MI115 M/src .JOULES M/ 1:C/ P(.r

U 0.00 0.00 3.4 1415 1889 0.0
L) 0.00 0.00 1.4 1475 169,j 000

5wu 0.31 0.01 3*L 1428 1763 -0.3
Ou Q 1 0.07 3.1 % 142f 1563 -(0.5

150 0.44 0.10 i.b 139,. 1511 -0.8
0. Ua5 1 0.14 ?e4 L369 146U -1.00

2s 0J .bd 0.18 Ze 13.10 -1.3
IOU 0.18 0622 13 1349 -1.8

3 'j 088 002 05 41 19,3-1.6
40U 0.94 0.29 lod16 J3-.19
4SU 0.99 0.31 U.9 1219 1 92-2.3
500 1.03 0.41 0.6) 214 164 -2.5
550 La0s 0.42 O.j1189 1 95 -2.8
h00 1.06 0.46 -0.1 1163 104a -3.00
650) I 1.0 0.50 -0.65 138 1003 :
70U 1.02 0.55 -0.9 1113 959M
ISO 0.97 0059 31089 96-1.7
d00 0.90 0.64 1006L64 A4-0
8S0 0.81 0.68 -202 08 34 -4.1
900 0.10 0.73 -2.7 1lt6 795 -4.3
950U 0.56 0.78 -3.? 992 -H 4.5

1000 0,40 0.81 -3.1 968 T2i -4:?
1050 U.21 0.89 - 4.;? 945 68b -4.9
[IOU 0.0 0t.9O~ 4 -4.bI 922 6 51 .

522 SC-1-32



I~r IP1, C I CALIR 1814 5o-a M11 4AVERAGL- DE1NSITY 4,01B GRAMS/1C..

PROJ. WT1 IotiQ GRA14S PROJ. DIA. -4.57 HM IMPULSE: 2.1 L.B. Sk;.,

ORAts MI0G4s WT. 0.000 GgtA14S CH&. WvT. 4&59 GRAIMS SABT10 WF. U*LIS (fRt-
rirRATE NA PCT. I14AG CHANGE 1(DEG. YAw)**2 0.?'4

RANGE HE~IGHT roJ. ANtE OF FALL v ENHILIY C~IVIuhI'CT. (IRA~s
mm SEL MW)~ m/stC JOULLS /FLP.

U 0.000 0.0 4.3 1733 760b U .0
u 0.00 0.00 4..i 1733 ;e3 43 (.0

50 0.1L 0.01 4.1 1ib74 2107 -.
IOU 0.41 .1.9 la 1614 2034. -1.2
1-3(; 0.60 0.09 3.7 1954 1lA a.)-t
?UU 0.Iu 0.12 sob, 494 1743:.4

1O .10 0.1.9 3.u 13A 411
35 1*2'i 0.23 298 1311 1343 -'1.3

40 an 0.? 1.5 250 L2
450 0.( 2.1 68 1 0c

W 6 1 0.40 t.3 063 f -.

71) 0.6 -1. (Jai 93P 14

950 1.21') 0.6 -0e.'. A56' 24 -11.7
SOO 061 0 961 I.0 -. 1 t 49 4 199 -12.

105U0 0.'2 t1 -Yei *446 151 -12.2
1100 0.00 1-.23 -Lý2 39" 12? -12.1

ORAG RULM.s Wi. U*0114 GRAMS PCT. URKAG CHANGk (1mG. YAW2**2 2.12

R AN~Gk: H I*GHJ TOF AN6 OF I-ALL V L-NIbuV U(fV)/C(11Cr. IaAGI
m m SLC M ILS 1/ st JUULrSM/S:C ýf

u o0.0 0.00 2o3 1733 2606 ~ 040
U 0.00 0.00 2e.4 1733 234ý ).

so 0.11 0.03 oý 1705 ?i'6mt :0. 3
IOU 0./ 0.06 2. U1611 2193 0-1 ) *
11)0 0.13t 0.09 k.1 1649 2120 -0.0
20U 0.39 0.1 f.eb 1621 .1044 -1.1

2s o?141594 19711 -L.4

400 0.64 Dads 0.8 1512 177r -2.2
450 0 008 06148 1713 -*

- 043590 -2.9
600 0.12 0018 -0.1 1405 153U -1.2650 0.71 0942 -0.4 1378 1471 -1.4

NO0.Y846 -0.1 L352 4)-5.,
. .b1) 0o49 -1.0 1326 130-1.9

S00 0061 0.1)3 -1.2 1300 1106 -4.2
850 0.54 51 - I., 1274 115 -4,4
900 0.4f 8:61 -1.9 480 -.
9bo0 0038 0.61) -2..1 1152I -4.9
1000 0.27 0.69 -2.t) 1196 110'.-).
10s0 0.14 0.73 -2.,1 1171 3051 -5.3
1100 0oo(u 0.08 -303 1146 1011 -1).5

523 SC-1-33



tI

[TYPC sc 1 CAL IBER t.sb MM AVERAGE DENJSITY 4.08 GRAMS/CC.

PRUJ. rwt 1.1140 GRAM$ PI&OJ. DiA. 4.*83 MM' IMPULSE 0.'j 1B. SEC*.

DRAC. R0114. siT. 0.000 6.RAM$ CHGo WY. I.12 GRAN6p SABOT WY. 61,.41 GRAM$

TWIST I4AJT NA PGi'. URAG CHANGE /IVEG. YAWI**2 0.74

R AG1. IHtI(.HT TWI AN6. 0*. tALL V ItNERUY r(3v)/I pCi'. DR~AG;)
v ~ ISM/S(C JOULES M/.rEL/PLT

I 10. U L 0.90 5.'.136U.(

900 2. 1 2.03 -2U.7 4.' 2 -.

11)0 3.:55,'r & . 941 CHAI) / I . m*

.A\G OU (IH TOF- AN O Fd 4s4L H6 ?It$.s -4?v /L 4P uA

2U 4.4 7 0.26 1847 1121 4 246 10.0
300 1).0ti 0.12 1769 765251 -10C.9
4U 73.,0 I) .004 0.10 112 185 -4.1
4410m, 0.0') 14.0 L0)~ p ( t -3.2

130U t O.i.' l.ieu 5.' 1~ 1 06 -50.
115U to. W2t 0.1'. 4t.9 417 W O -6.1

3.'' 0.2'IOo) 3h 98l 45 -6 0
1,0 5U L .t 0 *9 01 2.' 94 1 ~ -1.4
.450 1O.h0 1.11 ?ol3. 83-.

0.4' 1i.it 9197 71, 3l 8 4
500 I 1.2 ) 0.50 1.2 1?7 ?d34 -lo

90) Ot 1.) 0.61 -0.e.1 d4493 -3.5
65U ?.oil 2.b7 -Jae? di. 641 - W)
750 13.11 2 .26 -23o ILO2 41 -1.1

105U 1.1p 20.1 -55.4 1w32 35 -3.6
1 LOU O.Ul 1.0 -5.90 7180 3(1 -1.16

105 0.01 1.01 -6.2 6121 146~ -o.0

IO0U 0.Ju 0.2 -.9.1 .4 05 1068o -. 16

52 .4 .q2 4 941-88-21.

45U obli 0*4 Lot 91 Ito-Pa



F:

ITYPE. sC I CAL1IRLI 3.56 MM AVEiAAGL DENSITY 4.08 GRAMS/CL.

PROJ. wt 1*64O GRAMS PROJ. VIA. '..US MM IMPULSE I.,: L8. SEL.

DRAG RD(.R6 WT& 06000 GRAMS CHG. wI. 2.06 GRAMS SAISOf wi. u.i*3 GRA195

TWIST HATk NA PCI. DRAG CHANGE /IOEG. YAW)**2 0.14

PAfjGr HEI~ii r Top ANG OF FALL V ENFRGY D1vi/0(Pcr, U'4AG)
m SEC MILS MISEL. JGULCS M/S~c/PcI

U 0.00 0000 9.4 1396 19 .

IOU 0.90 0.u7 e' 12W.) ['i0 -L.2
I 5u 1.35 0.11 8.% 1122 137'. -1.8
?OU :14 0.1 LoH 4 1,163 124o -2o3
?so ).3 0.20 lob 1604 1122 -3.00
300 2:51, 0.5 1o4 L045 L 0!) -1.5

40U .3011 0.3 it 6.) 92? 190 41

45U 3.49 0640 0 i7 a67 692 '.4s00 3.16 0.46 So0 Bob 60U 5055U 3.99 0.51 4ot 74861 1o600 4.1? 0.00 3.2 689 431 -7.1

-1.)1.31 001 * 63( 366 -4.6

7AjG tiEm Ta38 A).a, O- 1 A.V E'to uVhLPr I1i425 11

B0 0.00 0.00) 301 436f 1 9 6.z 0.0
85 0.0 4 8 0.0 3.o 413 17s3 R.9
950 031L8 1.04 -130 .371 1729 .

0LOU (1.16 0.07 -2.5 5,1I _56 -0.U
LOU U016 01ed26 1291i S 615 -[.6

U5 0000 0.35 .07 1196 12934 -0.1
50 114u o0.3 0ot L396 121306

550u 7s 0.11 20.119 1321605 -2.6
60 e300 1. 5.4 -0.2 1107 1116 L
25[0 0.76 0.19 eU.3 203 1468f -1.0

400 .134 0.? -1.4 12060 L102. -1.2
450 .0? 062Lu 17 9126 -3.1
dU0 1.0 0.4 d129 16 -,e.6

6L 0.90 0.5 -2.4 103 06 -3.8

-2.D~ 07 ý9 969 8 54: -4.0
90 0:62 0.82 -3.5 941 Ali -4.2

1000 0.44 0.a a -4:1 925 775 -4.*4

525 SC-1-35



TYPU SC 1 CAL IBI:R J.'ib MM AVERAGE DENSITY 4..08 GRAMS/CC.

PRU)J. vw1 1.84U GRAMS IPKOJ. DIA. '4.83 MM IMPULSE 0os. LB. SfrLe

DRAU 80L1. viT. 0.000 kiRAN5 CHG. WT. 1.12 GKAMbo SABOT WY. G*~144 GR4AM$

fwl',T RAtF NA PCI. LiRAG CHANGE / UFG. YAWISSZ 0*74~

R ANG1. H~EIG.HT rot ANL, O* lALL V kNERLGY n(v)/L rcr. IDRAG)
M. M Sl-. NILS N/SEC JOULES M/ SEC/PLT

(J 0.00 0.00 21.'4 1111l 1246 0.0
u 0.ut) 0.00 21*4 11M2 11'*6 U. (J

13 1.'14 0.0,3 21.0 L0bd 103 -.
lot) 2.0(- U.u U10k.6 1U003 q2, -1.i
I 1)( 3.J'] 0.15 20.U J443 81) .
25U 4.47 0.26 F1 " 1IB'6. -J.0

_10 S 13 79?6) -1.6

I4hu ?.,uil 0.4h 1* 47 15-.

7bu 81 .bl7 1,u 26u
()*5 .74o 42, -6.1

'00j 106610 04- i4 1 60:
0,541 7O.1 2049 33. 27 0. -.
700u 10h 1.26 -. 1 :'l 110 '1 -1

1100 0o.0~ I2.78 -b. 38 o s3 11 -43o1

4 0 () M.1L9 1/~ J:10eUL1 44.

0.u oil 20.0 6.1* b22 41.S0
00 13.40 0.20 -43* IO1 41k 0.04

1,01u 0.16 251 0.055.4 1 3 753e
1.'u eu 2a 0.7 0.1' 4.b9o 805 *3 -3*1

250.RLR 0.l U .4 .09 GRAMS 92', -,~uCAG' WreYW 2 21.2

1.0 oou 0006 : .4 15 -060
500 0.29 0.501 5.u 1989 11d348Fu ui 1.91 0.55 0.6 15 6 0
IuO 0 t 4 0.614490 -0. 87 101 9U1
2OU 1 0 5 0,73 415 1029 90 :2:0*
25U 1.9) 0.674 -0.8 100. 624 -L.7

3 5kj .06 -1. 341*1) 4 -
400u 1.14 .13q o4~ 694 % -1.
0500 0611 0 12 1 -7.2 914 *9-4.

524 SC-1t-u1 8i54
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TYPE SC I CALIILR "45~.6 Nm AVERAUiL DENSITY 4.08 GRAM~i/CL.

PROJ. Wt 1,1140 GRAMS PX0J. DIA4 4elJ MM IMPULSE lIoL LB.o SEL.

DRAG, ROCA* WT* 06000 GRAMS CHG* *To 2.06 GKAMS SABOT mi. u.1,41 G~AM0

TWITs RATEr NA PCt. DRAG CHANGE I I0kG. YAW)**2 0.714

PAIJGr HE IG11f TLF ANtG OF FALL V E'IERG;Y DIV)/DJ~r U14AGI
m M SEC MILS M/ SI: J(iuI.L I M L /PLI

Q U u U 0.00 9 1 396 193d CJ.(
u OvU.. 0.00 9.4 t396 1793 U.0

100 (Jo~u O.u? b.'J I 2kU I'IOu -1.2
k L1.:1 0J.11811L 117/f -1.8
Au 47. Q.i ll hd LJ116 124.1 -2.3

0.0U h7.Ur -4.0

Soo 3.71. 0.46 Sou 400h -o _59

tlu 31 61 1-106
I61Y18T.

IAtL ti U l41i 81 T-l ANI . ALL H.6C J2L451 5./P

U5 4)C) O.O 3.? b 4~ .1 1.
Uu 1.lk 0.0 -141 3'64 I ?98 .6

0.141 L" "41..' 2

()V~ .Sj 68 -~o3I N IL -3~ U
u 00 0.'.U -U.2 Iq (

ou 8:J4 :V : 4
Ju44 81 2 S- 1-3



rypt ý.C I CAL IRER 5056 MM AVERAGt DENSITY 4.08 GRAMS/CL.

rPROJ. wY 1.0140 GRAMS PKOJ. DIA* 4.83 MM IMPULSE d.1 LO. SECL.

ORAL. ROCK. wT. 0.000 IGRAMS CHG. W1. 4.43 GRAMS SABIOT Wr. U*141 GKAM~i

rIWSr RATt NA PCT. DRAG CHANGE / IDG. YAWI**2 004*

RANGUr mE IGHT T0OP ANG OF F-ALL V INFItkpY DIV)/C(PCT. URAbj)
m S 41 Lb M/SEC JOUutLS mlsrclpcr

U 0.00 0.00 4.4 1683 280d 0.00
U 0.00 0.00 4s4 1683 ~606 000

5U 0e 0.01 4.2 fi i-~
IU Q4 O.Ub) 4.U i5 0 2268 -0.6

150 0.b0 0.09 3ed 1513 2101 -1.1
200 0.19 0.11 3.6 1456 1951 2.
250 0.46 0.16 3.3 L1399 Imu -2.
i~b 1.12 0.2do -3.1 1141 16,5 ~ 3.5

ia 5U0.?U U24 2.u U 1 SI t -4.1
40U 1*39 0.218 2s4 t25 80b -4.7
It u 1.'31 0.12 116 111L -5.9
so0 .bu 0.36 Ito 8' -6

55u ebt 0.41 L.3 1048 toil
6U 1.14 0406 d9 901.U7739273

To0 1.-77 006 -1t" 810 60'. -8.9

r A0 103~3 1 04 _0 a

d1100b 0. 69 -LU 151 51-11.7

90 10.U 0.00 2.4* 1A3 36 :0.0
4U 4ki 0.02 -5.4 1683 20 01.0
P'U '4S7 ML /EC JUt~ rS Las~

l0ou 0.? 0.06 4!) 1608 9o4 -U1.7
jIll 0.3*.01J 3'.-.

1100 0.9 0.1 . 413~ ?151 -1.37

ORG OLU 1 .9 RM PL.1 DA? 2138EjuG.Yw* -.1.2

U .k 00.2a 4. LbJ 288b
U0 0400 0.25 0.fI 7 63 26 (19' -20
U Us 0.7 0.29 0.3 W I~5 W524 -0.3

I0 0.1 002 OU .1 6344 -o.5
Ii 0e 0090.1 64006 -0.8

duso 8:IO*L -0.2 178 215*
?Su 0.410 0015 1.3.03

SOU 0 0 5 0.15 1: 1216 1485
31)v 0.5t7 0.22 161e 125 to 1 0 -4I.19
40U 066f 0.65 -L60 4276 11g -2.4

4000 0.20 0.1 06 1417 19261-?

650O 0*14 0.75 -3.0 1350 l166' -. 02
f10( 0.02 0*49 -3.4 112b L10310

R26 SC-10-3 0 i? 6 148 -.



ry P . SIC I CAL I R,-R ',)0$6 MM AVEHAGE DENSIT~Y 4.08 (,RA'4S/Ct..

PROJ. aln d.13R GRAMS PROJ. 0NA. 5*08 MM IMPULSL Ostb 11. SEGO.
ORAl. KULK. Wi'. u.00u 4,HAMb. CH~j. Wi. 1.05 GRAMS SABOT w.t. U.091 W01,5

t isr ATE Nl% PCT. DRAG CHANGE /(DEG. YAw)*02 0.74

AANGL I4EIGHr tur ANG OF FALL v ~NkRGj 0(V) /OIPCY. LA4AG)
M S EC MILS M/SEC jUULtk H /S!-C/PLT

0 0a00U 0.00 24.9 1036 120u 0
U UOUU O0UO i4.,) IU36 114ti 1)3.0

5u L.21 0.05 P4*14 980 Wih.s -0.6to 201O) 0 23.81 923 910 -1.1
15U 1.55 0:.1 6 23.2 866 802 -L.1

0O . .12 e22 809 7CO ?.
25U 5. riý 0.2f 21.1 752 b0; -.
IOU0 oi'j 0.115 e0.7 byli 5111 -3.4
35U r.80 0. ff 19.6 64U 43,; -S1.9
400 ad.14 00.21 18.3 5815 W, -4.4

45 09 0.60 16.7 130 p -4.

Ou0 11.5) .171 -!.4 26Oe9 76 -3.s
250 tu~bb .76 - IlkE 22 6'100 9.7. .,I 53.'3:95 .i 2.L9 -37.1 217 51 -3.2

3.3')01 2.69 -41.7 188 3
]U 0.000 2.96 -16.9 175 33-3.

flMAt. RDLK. riT. U.1115 GIkAMS PCi. DR4AG, CHANGE IL)(~e YAWI*'tZ 2.12

RlANGE H WIG Ir TO)- ANG OF FALL V C'ENALi Y fl(V)/CI.'LT* VRA';)

m M SEC MIL% M/SEC JUULLS P-/SlIC/Pt.T

U 0o UO 0.00 7.3 1036 [200 .u
Ui 0.Uu 0000 1.3 1036 114d 0.0

200 1.21 0.in5. 951 964,-(.
250 1*4.d 002i 4.1 910 92L -[.u

1.U70 * 4Lq 80-.31)u 9 1 0.31 4.5 890 840 -1.2
400 2.04 0.42 Z.1i f169 ROL1 -1.6
450 Z.16 0.48 2.1 849 764 -1.6

5ou26h41.4 829 Tm-9

650 2031 0.7l -0.Y 711 62f
I0U de.25 0.79 - i.k 751 %i91)'.750 2.15 0.8at -,e. 733 5j6,)
MOO0 2*UU 0093 - 3. li714 53o _i.O

as .u 10 4f695 Soo -1.1
900 Iorl 1.5 [0 7 -13.01 671 481 -1. 3
950 1.25) 1.15 -e. h bW9 4,)-3.4

1000 0.89 1.e -Rau 641 430 -9.5
1050 0*48 1.30 -9.1 624 40b64.
1100 0.00 1.39 -L10.b h06 383 J,'

527 SC- 1- 37

ii4



rYPI %~c t CALIPE.R M AVERAGL DEINStTY 4.00 6RAMS/Ct. *

PROJ. "1 2.13"I GRAM$ PROJ. DIA. 5eO8 9IM II4PuLSti I.., Lao St(,-

CRAG' RDCRe wY. 0.000 GRAMS CHO. wY. 1.'a, GR~AMS SABOT Wf. U009? GRAN'$

TWIm1r AATE tNa4 PCT, UKhA6i CHA-AGt / joe~o YAWI*.a 0.14

R %JGk HtImdI TUt ANG OF t-ALL v ENFRGY )IiVi/DIPC?. rnRAG)

fP SE 141 MLw M/Skc ,JOULk S t4/SFC/PCT

0 .U0 0.00 10.7 L18U 19454 t0.

r~j *.j 0.04 IU.'. 1.262 1?54 -0.1
1 Oo 1.0? 0 .0 10.0U* 12071 1451 -M.
Isu L .,) o .1.2 9.711 14Lt)-.

150 2.4Z 0.21 s.d 10 4
IOU 2.0'. Ood6 0.3 1814

I) 31 002Ib925 9 0 -4.0

400 3.61 0.0l 761 b6b Bob6 -4.5
4 A) .6)- 0.45 601) 8 12 TO04 -J.1I

1300 4o2i U. 49 155 604 -5.?
50 4.&3 0.L 4.1 b8 521

b0u 4.72 0*04 'Job 642 441.-.

65U 4.i;7 0.12 2.3 121 368 -1.2

70U 4 0 '1 0. n 0 1 533 30S -1.6

15U 4.94. 0.91 -1. 4 bD 744F-0
p V 4 . b 1.02 3-31 431 1 qko-.

9OU 4.16 1.;? -10.'2 34i? 123 -7.9

95U 3 .. j 4 L.4) - '50i A12 10'.-.
1W0O 2.o7 1.60 -io0.0 240 90 -.

LLUV 0.UU 1 .91 -34o5 25?2r -to.03

U0tA(. RILR. w r. o. I I GkVMS tPCr. IJRAU CHiA~ie(.1 /I YAW)**2 2.12

'RAAGC~ Hrl-f.HT Tul AN,, uF rALL v C NE1RGY DMv/cIpcT. ~iý4A,)
m SeL. MILL) M/ SFI JOULa.t.5/Sc k

U 0.00 0.00 4.i #lIe 131 941 0.0

I) 0.00 0.00 4.,e b~l 1851 0.01

90 0.20 0.0j4 3.9 L295 1791 -0.2

100 Uo.3l 0.0 F; .30 1171 1 7a" -0.5

15U 0. 5 1 014? J. 3 1248 1663 -U.1
200 0011 0.16 3&U 12215 1601. -0.9
25U 04h5 0.2 It6 1: 541 -1.1

350 1.07 0.2Al Is'# I15? 41A ~ -1.6

1500 1.28 0.42 0.1 1090 1261. -24Z

13U 1.31 0.46 0:3 1068 1210 -2.6

650 .Il' 0.56 -0U.0 10o Los 1?1

70u 1. O.bl -1.1 t003 1064

750 1.20 0 66 -1.6b 9b2 1018i -1.2

8Oo 1.111 0.71 -2.1 L)61 974 -*

850 1.00 0.1b -2.1 939 931 -1.6

'300 0.flb 0.102 -3.3 1 19 188) -1.fl

q5U 0.69 0.8? -3.9 8911 848 -3.9

1000 0 a ') 0.93 -4o) ts r1 809 -4.1

I1050~ 0.?t6 0.99 -,J.2 H1 1 711 -4.3

1100 0.O0 1.04 -5.4 3 7 73' -4.4

528 SC-1-38



rypt 4.c 1 CALIBER '.5h hM AVk14AGL UENSITY 4..08I (1AVS/CL.

PRUJ. wt ge.116 GRAI~b PROJ. DIA. '.oub mm IMPjL Sit 2.1 LBI. -SLI..

DOtAto RI)Cft* ~wt 0.000 "iAMS GI4G. WI. 4*27 GRAM~S SABSOT aT. u.U'9I GRAM"SILTWIST RATE NA PcLr. DRAG CHANGE /IDF(. YAW)*02 0.14

RANGr HEIGHT TO[ AN6 OP I-ALL v EPICRLky OIVI/D(PCT9 Ui4A.iFMMsic MILS (4/SI:c JOULLLS M/SIC/PLI

(1 0.0 0.00 4.6 1632 1971 U0.0I c oouo 04o0 4.6 163P 784d o
51 0.012 0.03 4.4 It,18 ie66 3 -

lou 0.4 1 0.06 '..d 5W4 2481 -
1U 0.61 0.10 3.9 1470 130-1.

200 ()..1? 0.1.1 14L5 il4U -2 .2
250 09 .3 J.4 IfE0 C)? I 1'
i35(1 ) 0. II U5 12 -1.1

150 1*1b 0,2 o 1243065-.
40(104 m4 P5I ~2 -tt. 5

500 hu ooir .1 1 1 1251)
isu 74 O,42 .1 125 L23 b.2

600 10.19 0.47 0.o 968 tool01s
h~u :Hj o.,1 U6a: 91 Aat.-7.4

7500& 0m 048576,-f0)

gou 1*41 oeb'i -4.t 629q 423 -10.1
95L) 1.2U 0.94 -J.5 1j74 3 5 AL -10.5,

1 u 5j 0.231 0.0 2.0 15468 2374 -11.S

300A( R Q~.5J. 0.1 gM PC.3 F 1413% LfýGI U34 AI*2 0

u0 0.0o 0.6 0.'0 1 ib -1 9? .9
0u01 U0 .64 16c12 Z76U -.2.

450 0.?'3 0.002..15t 264-)5
20U0 .4 0.33 .4 1 d133 2506 -2.4
250 062 0s16 .1 136 197'U 248 -1.2
600 0.790 00..4 -02 1L41:5 e3 -1901.9
3 50 0 .78) 0.44 L0.1 146U 1#271 -L.7

150 0.72 0930 -1.6 L12 1710-?0
850( 00.b 0.1 0.40 -17 12044 -2.4
S50U 0.9 0.60 U6.( 1365 192b -2.6
iss1 0.418 -2.' _0A11171 1841a-.
1000 Oat') 0943 -00, H194 L'.0
1050 0.16 0.172 -3.1 1 13 131 -301)

9100 0.04 0.b1 -3.* 1H10 1299n -4.1

529 SC-1-39



rypi Sc I CAL IRELI 5.56 MM AVEIAAGC~ DENSITY 4.08 GRAMS/C(.9
pkuj. ..r oid' URAMS PiA0JO DIA. 5.56 MM IMPULSE 0*0 18. SEC*.

DRAi, RUCK* a4. 0.oUO (ARAMh CHG. WT. OoY1 GRAM$ SABOT WI. 0.400 CRAP:)

TWIaf K ATE NA PCI. URAG CHANGE f (010. YAWI**2 0.14

R ANJý& 1*160 Tul- ANii OF rALL V C'4ER61f OjlIoP~r. U14461
m i t Sf; 1 M1LS M/Sk1 JOULt:S M/SFC/PCT

12.90t 0.73 33.'Y '.23 LOW 0
13 u 111' 0.86 L3 3, e8 913_

Lou 5.3 .eu 012 3 eD Itb 27 810 -t.6
1110 4~.d3 0.611 -. 9 A V..S 2 -1 .6j
,eu 0k) .u 1d-6.12 .6 WhI 24 81 -2.0

w 1 pA le2 216.2

4U 11.7t5 0.02 d40. 4670 0106 -0
4ru 12.9u 00 107 2.-4 40 ?106 0.0
'50 3. A 'i 0.86 9.3 361 1024 -4.2

)0 14.10 0.2'. 1.,5 1393 -0o7
2.11 0.30i to6.1s 711 1414 -0.r

O~lu 2).'. f 0 .31 4e4 29 id-.
70(1 L503 1.49 'i.. 4?6 17L -1.'.
Sit0 t .0of8 10.51 3de1 159 t0o -1.56

50o 0.137todt -L6*s 242 57 -2.1
hlju I *ý 20.4) -25.8 631 551 -2.2

10 0 4 .10~ 530. 17444



IYI'L sC 1 CAL Il~ f r3.5o6 MM AVLRAGL DENSITY 'f..08 QKAM$/C,..

PROJ. WI i'."' GRAMS PI4OJ. 1O1Ae lo.6 MM IM1PULSE I*, LO. Skt" oH ~DRAG RUC~t. hr. 0*000 GR~AMS CHiG. WT* 1.70 GR4AMS SABlOT ~i. u.000 GR1AMS
TWIST RATE NA IOCTs OtAu CMA'4Gf ,' 0G. YAWI**i 0.74

RANGE H11(14T TOF ANG OF FALL v ENFRGY fOIV)/CfL'T. DRtAG)
m M SII.L MIL4. M / S EC JOtJLf-S N/SIC/P(,T

500.0Q04 44.1 1100 1703-.,

6o .L4 f .571j. 4? 9% -3.1
350 4o4 1 0.36 0 2. i91 331-6.

6O .70 0.!)4 . '631 r ?I ~ -~

75C 6obf 1.01 - l o.1 400 ?22i -b.06
ADO0 6..8 .20 -5., 359 L8
6 5U 6 .10 .35 -1.. 326 II
900 ,-.4 3U -. 133 13u -4.11
950 4.6b2 1.68 -iu.y 28 11Lis -4.0
1000 3.44 1.i -2 t., 267 IOU -1.7
16013 1.92 ie 60 1 -31).a 1 1)c) el 36
1100 0.00 2.16 -41.u 234 7? -1.6

URAL, RtOCR. wr. u. 115 GR~AMS PCT. UOlA( CHANIGE / Ii:(. YAi%)*42 2.12

RANGL HEIGH1 Tul- ANk* 05- FALL V E~qckuY U(VJ/u(PLT. uHRi~j)
M m SEC IL M/51:L JUI)Ltk'S fr/SI-/PL

C) 0.00 0.00 5.!) 1151 18965 .
u O.Ou 0.00 5.ýl 1151 Itt65 (i.0

5u 0.26 ?. 0,04 5.1 L1.3L 179d ;s2
100 o .5 0.094 4.? 1110 1731 0.
ISO 0.?3 0.1.1 4.3 1090 1670 -U.6
200 0.93 0.14 1.9 1070 lAocs -UGH
25U 1.11 0.2) 3.4 1051j 154? -1.cj
300 1.21 06211 s. ( 1031 14 e~ -1.2
35u 1.41 0.31 2.13 101 1 3 -1.4
400 1.132 0.37 2.0 992 1376 -1.5
4 5 # .6 1 0.41 l. " 911 112d. -1.7
5u t.u8 0.4n Lou 953 2 6,# -1.9
55u [.11. 0.53 0.14 934 1211 -2.1
600 oe14? 0.5t. -oe. ~ 916 116? -,e. 3

F6b0 1.70 0.64 -O.t 897 1.119 -;j. t
IO ) 0.0 -1.4 878 107e 24

8S: I 0.517 _3o5 S23 939 -3.1
Yo0.*3 o 41 -.4. 4 105 1

49,j -3.2
950 0.1 100 -!sou 7817t 81 -.
L0bo 0.34 -6.1 Ili? Tel -1.7
1100 0.00 11-.6735 744 -A.

531 SC-1-41



TYPEk sc I. CAL I nCR sob6 Mm AVEI&AGL DENSITY 4..00 GRAMS/CC.

PROJ. PIT2.1~ GRAMS PiR0Je DIA. b*56 MMI IMPULSI: 2.1 LB. SEL.

OHAk. RIJCII wr. 0,000 GRiAMS CHG. wTq 3.#6 GRAP'S SAW0 Wt. o*ooo GRA14

twirl KfiTF- NA PCT. LJRAG CHANGE~ (DEG. YAW)**2 0.74

mm t MILý MISEC JOULS M/SEC/100

0AG 0EI00; 0.0~ ANGl 321 06LV ii OV/IC.0R~
U 0.00 0.00 151 V I1 3214 000

II) 0.94j 0.14 4.4e 15L622,

400 1.b6i 061117 L6 IR4-.
4SU t14d 0.35, 2.4U'%7 53-.
'J'0 I a h9 0.40f 2.o 1006 14241

6()U ZoJ4 0.51. 0:9 902 11.46 -
65 . L 05 U.'. H54 12019:.

7 0 2.) .t2 -0.5 F99 n99 -7.8

.300 1.)4 0.16 -4e.03 696 68e -d2

buou 1.01 1.10 -dot 497 347 -4.5 8
1050 0.ýj I :,eU -1U.4 45 2fb 1)
110(i 0.no 1.32 -3a L 407 23) -10.0

UKM., RDL)R. AT. U.115 Gr(AMS PCT. Di(Au CIIANGL (Ut(G. YAW)*$2 2-al

RA*JG1W Hk-i'twr Tufý ANG OF FALL v EN1*RGY OIV)/CPTr 98A02)
M M4 SLC M ILS IV/S Lc JOULS h~/ s Lc/ P(.T

U 0.uU 0.0u() 3.0 5 11 J2 14 0.0
U 0.00O 0.00 3.0 15 11 32140.

)U 0.1'. 0.03 '2.8 1489 41.19 -u.2
IOU 0.21I U*I 0.5 L. 467 302ta -()e4
Iso 0.1) 0.10 2.3 1445 2934.-.
20U 0.',0 0.14 .2.1 14.e3 ?P4'. -0.9
250 0.60 0.17 1ob 1401 2756 -1.1
lou 0 ob d 0.21 1. L380 267u -1.3

I 0t) 0.24 1.) 13SO 2580 -1.5
40U 0.81 0*2H 1.0 1337 2503 -1.7

500 U.(d9 0.36 0.4 L294 214d -2.1

60 .1 0.44 -0." IZ52 flt 2o
65 00 0.48 -0.'- 1,'31 2 4-?Of
IO .1 0.54e -). d L210 2041 -2.a9

(IOU 04fu 0.60 -161168 1900 -5.3
H5u 006t$ 0.64 -191141 183Z -1.5
900U 005- 0.61) -2.j ItZI 1766 -3.7
95U 0.41 0.73 -2.1 107 1701 -3.9

105U ()*Id 0083 -1.6 LU66 15%i -4.2
110k' 04.() 0.8? -4.u 1046 Islo -4,4

532 SC-1-42



dp SCP I. CALiarkt 6.50 1mm AVERAGE DENSITY 4,08 GRAMS/CL*

TWISTRAT 4P~ K~ CHANGEr IDEG* YAW)**2 0*14.

RA4E.t HENGHr 'u) AN6 OF FALL v LNVKY ujVj/0IpCr. fR.A,)

mM IEC M1L4 MISEC JOULt~s M/Sf'L/pi~

U 0.00 0.00 'j4.6 1559 t205 O.u
50 u 2.68 0.03 54.3 1450 079 -1.1

1Lou 5.14 0.U7 ý4.t 1339 23d -;,.2
15 1~ .9t9 0. 11 5 3. ti 1227 ?cu -3.14
20t) 10.63 0.i, 101.4 11 IS 16ý
?O 14:4 0.20o ')30 L00 131

IOU U3 025 ->2.4OR 0

350 18.39 0.11 51.7 77 7 -.
400 20.91 003b1 t50. 6514 5u 1I

45U 23.31 0.47 49.3 1)48 4u :10.0
500 2SO7ls 0:to 47.j -144?b0.4

ss 80 ~ q 44.0 3!52 Los -10.2
h00 30.06 06b8j 39.1 d96 1U -1.4

.5 L*103 32.5 256
6o0 33: 1:24 23.7 222 15.
75 U 1: * 21 1.40 11.9 191 5-4.7
ROU -44.44 1.71 -4.0 1.65 4-4.4

b5U 31.o5 2.9 -15.4 1 41 : 4.1
900 fla:73 1*:46 1051. 2 .

95 111 .9 99hLsIr -3.5
1000 22027 3.44 -141.1 90 1 -3.?
L050 13*28 4.Otu -218.~ 8 is1-.
1100 0.00 4.76 -314.3 68 1 -2.5

DRALJ A4fC'. hI. 0.014 Gi4ANS I*CT. Ib4A'. CHANuE (ULb0. Y4WI**2 2.12

bRANGt: HE IG141 rOF AN; OF i-ALL V ErjrRGY II)oP jIIAG;)
'4M SLC MIL!3 m/skc JOULES V'/SCL/P( I

0 0.00 0.00 4.e 15519 120,3 (.0
0 0.UU 0.00 4.2 L!s-9 12.1 0.0

so 0.20 0.03 3.9) 1510 301 -(1.5
100 0.39 0.0? 3.1 L4o1 283 -L.0
IS 05 051 0.10 3.5 413 br -L.4
200 0.73 0.14 3.2 t65 247 -1.9
250 0.8'3 0.11 2.9 13181 230 -2.4
300 L.02 0.21 2.b 1211, 714

400 ?b 0 j 9 geI1,9
4150 1.35 0.34 1.u 1133 1%-'.
S00 1.42 .3h1 102 10 89 156 -4 .5
550 1.41 8.4 9 L4 4 -4.11

650 151 0.53 -0.2 958 121
700 1.49 U658 -O.ui 916 110 -.
76u 1.44 0.b4 -1.4 bi7S lo1
800 1.3b 0.70 -2.1 835 91 -(Jet
950 1.25 0.76 -2.9 795 838
90 L.09 011 -3.7 156 7'j1.

9U 0.119 0 a~ -4.6 7111 61 -.
000o 0.65 0.96 -fir, 61 61 -7,4
0 00 0.3, is04 -6.88 645 54 -7.6
IOU 0.00 1*.12 -d.U 610 4 f -

533 SC-1-43



TYPt INCI CALIBER 6.50 Am AVERAIIt nENSITY 4.08 GI4AMS/CC.

PR0~1. w.[ u.166 GR1%MS PKOJ. DtA. dot14 MP IMPULSL 1-4 LP- SEC,

Q)RAJO ROCR. WI. 0.000 GRAMS CHO* wT. 2*ba GRAMS SANOT WI. 0.126 GRAMS

IWIS' RAtE NA PCT. DRlA1 CHANUF / t~ YAW)$*2 0.14

k%'iGL~ ItfW~ Tul- ANG Of FALL v ENF-RGI DIV$/QIPV Dpr RAG)

m rM1ILS M/SEC. JOULP- M/ 0.0P~

0.00 0.00 33.1 1733 14U9 O.0

10.0 0.00 625 35.1

t lu 4. 3 Oto 2.4 4U6 261-1.3

d06 0 0it ' .143* ]le212 24.5

40u 1.9 031 30 4 -4.1

S50 18.03 3.16& -j34d.AU 3 L,

00.2O1O(244 0 21 -1.4

1962.0 0.0a0 23.2 1 325 148' -i.0

1U d.O .6 0.00 3.22 173 .0

8 5 U.42 0.1 *6 3.5 V .- 5.

90 19.2'j 1.94 -330 156 -4

0uu 1 4 .09) .690 Its 334.1
0UW f: .12 :13.'. 99 -1.?

1100 01(0.7 1378 
-3.4

I -3.U0'.31 14 49 1

15 0 , 6 0.23 3 73 q .

400J 0.21 40 2,bb 132 9$4

11ju U,01 0.09 24 08 32:.

20 .l 0.412 0.1 11532 17 -2*0

Pij 1.00 00.612 11b 1- *

850u 0.')1 Q* 9 .641 P)6 -

(Isu 0.86 0.723 -21 93h 7 4 3

400U 0941 0.t4 1-4. LII 861'i -308

5.OU 0.t0004 .97 b 24t 10) 4

5 2 04 0 34 1C-e1-44



LITYPE SC I CALIBE4 6.50 Mm AVERAGEC DENSITY 4.06 GRKAMS/C(,.I iP OJ. WT 0.266 GRAMS PIR0J* ['ik. 2.54 M.M IMPULE ?*I 1B. SEE.

ORAU RUCR. WT, 0.000 GRAMS CH~t WT* 5.1Z GKAMS SABOT WT. u.126~ GRA&MS
TWIST KATF NA PCi., DRAG CHANCE / (DeC. YAW)0*2 0.74

f4ANGe hCICPHT TOf A%~. OF I-ALL v FNERGY DIVI/1)(PCT. f)Aýr HC M~ MI , M/SLC; JOULES M/ stC/Pt. 1

U 0.00 0.00 21.4 8184 1759 0 .0(
U 0.0O 0.00 21.4 1884 47.e 0.0

so tour] 0.03 21.1 171? 4.1 -1-L
1011 Z.09 8006 z1.I 166q 370 -?2.
150 3.12 0.09 Id0.9 t561 324 -1.3
2()U 4.14 0.1l2 20.f t451 280 -4.4
25J ~ .I 0.1b eu. to 1341 ?34 L.1
3ou E. j 0.20 i!0.1 1229 201 -6.7
350 7.31 0.2'. 1*.? IL17 16ti0*

48 ,3 0.34 Idl889 LIO :0-

500 10.110 0.41 17.0 662 8-12.5
60 1L.61 0055 15.1 514U-13.4

Sa0 3.4 1 1.11 -1.u 251 -6.9
850 13.21 1.32 -9.1 31-.
950 1 .06 1085 -3742 L66 4 -') *4

1000 8075 ?.I7 -5135 142 j 53
lou 5.20 2.55 -A7.3 4e -4.6j

0.0 O*0 3.uU -2 I 05i 1 -4.2

DAu, RDCR. WT. 0.014 GR~AMS PCI. L)RA~i CHANGE / 1)E(,. YAWI*02 2.1?

RANGL HEIGHT TOF ANG OF F~ALL V ENFrIGY UIVI/u4PCt. DRAG)
m m SEC MILS N/SEc JOULtS M/%LC/PCt

U 0:00 0.00 205 1884 175906
U 6U 0.00 2.5 1884 412 .

50 0.12 0.03 2e4 1831 445 -005
100 0.2'. 060ý 2.2 1179 H~u -1.0
15U 0.34 0.Ud d.l 17WS38 -1.5
200 O.44 0.11 1.9 L677 313 -2.0
250 0.51 0:1 to? 1626 IS0 -2.5
IOU O.oJ2 0.1? Lob 15f6 329 ~ -1.0
35U 0.69 0:21. 103,R7 34 -I.4
400 0.71 024 1.1 4 89 -).q
450 0.s0 0N1 0.9 429 ?U -4.4
S00 0.54 0 H0.6 MR 151 -4.8

0., O: ON U0.3 334' 235 :
600 0.89 0.38 0.1 1286 218 :
650 0.89 0.42 -0.3 1240 203 -6.1
700 0.87 0.41 0.6 1193 IOU:.,r
750 0.84 0.5L -1.0 14f 1* bo
800 0.19 0055 -1.4 1103 16737.
850 0.72 0.60 -1.118 4 -o90U 0.63 0.65 -2.2 HoIS 115 -1,6
950 0. 8.100 -2.8 971 -ti * 2

1000 0.3 075 -3.3 q29 It -,
1050 0.20 0081 -3.9 b87 103 -ti.d
1100 0.00 oldI -4.6 847 94 -Y.0

535 SC-1-45



TYPF SC L CAL IBER J. 50 NM AVERAGE DENSITY 4.06 GRAMS/CC.

PROJ. WI1 .0&460 GRAMS PROJ. DIA. 3,05 PM IMPULI$& Oea LG. SEC*.

nkAG 1RDCR. WT. 0,000 GRAMS CHO. WTI 1.47 GRAMS SABIOT WT. U.667 GRAMS

TWIST 14ATF NIL PCTa nRAG CHANGL / DEGo YAW10*2 0.?4

RANG. I*IE-1HT TcjI ANG OF FALL V ENERGY DMID/ PLT. D2RAG)
SEL MIlLS N/SEr. JOUJLES N 1rGPLr

700 1soil .0:5 2905U2s -0

850 712 .020 054z-.

40u ~ 2.cdOw 6* 140 46 -1.9
450 61264 0.0%9 -15 646 b~
1100 13.60 0.'J3 'd4. 554 7s3.

&U soil. 0.00 4.9 3562 34.0

su 0.00 0.04 2.1 1250 01 0.0

90 :99 23. is :9 0 1.,.) 2.;"6 _0975 :0O LO0.19 0.0 -1s 14161 3
0.70i I 014 3030 06 -3.6

400o .11o 3:0. 1(141 61

300,L 0EIGH .4F TN -F1.0VEFRY DI CT RG

45u0 091 * 0.35 418 -34

1000 .4d 8:01 3e6 047 41 -4.

so OSS 0 $03310 43



FYi-t sC I CAL IBER 6.50 MM AVERAGI. DEN4SITY 4.011,hthMS/Ct.

PROJ. WT .0.46U GRAMS PiKOj6 liA. Jac') "m IMPUJLSE Lee ILP. SEL.
ORtA( AUG11. ?AT* . 0' OOGfA-AS CHO. Wt. I.S1~ GIIAMS %Abur wte 06667 GIAVIS
TWIST AATE N4 PW. D11AG CHANGE I bEG. VAW)#S2 00.4

RANGE HEIGHT 10* ANG OF FALL V rNFAGY 1JIVI/UIPCT* UmAl1s
m m SEc MILb m/ sbf JOIJ'.LS M/SFL/PC.T

0 0.U 040 OU L0 685 160L 11.0
0 0.00 0.00 16.9 1685 65J5 0.05U ~ 0.84 0U3 16.11 495 582-0.9

100 10615 Q.U6 L6.5~ 11U4 1'21-.1
15i 2.4 .0 L. 413

sIo' 4:9' j0 ja 40j

A6 0.0 40 ?4 66

M 11 4Is.1 M/4CL .12ý
U 0.0 t,00 I. 3- b~ h o.0I

8:061 SN i( b 131 41
sof I I~ :iledil

.ou 9.91 .49 0. 09 3 -7:1

?'5Q Ag d g.d:ed -565
9%U N910 2901 4~

58 Oil 21 :61:1 5 4O 19 - .l

UU 000 1 6 19SC-4s47



I

r~pr :X I CAL ISFK b.e so14 AVtRAG&. DENSITY 'se08 GRAM'S/CC..

PROJ. wr040GRAMS PROJ. DIA. 3oOb NMI IMPULSE 2.1 LB. SEC.

olh(. Rt)CRo WI. 0.000 GRAM6 Ct4G. WI. 1.02 GRAMS SABOT WI. IJ.66? GRAMS .
TWIST RATE N& PCT. DRArm CHANGE ( DEG. YAW10*2 0.74

R~ANGE NEi(iHr 101 AN6 OF FALL v ENVR(UY O(V)4U(PCI. tU4A~)

u 0.00 0.000 106185 14 0.00

05 0.L0 9*U IO.3 3Ids? 791o

5: 00 SOi 0:04 10.1 r6 ?19 .
IO 6.()O Otl H8 64 -10.5

20 .9FIAL29. t47 516 13.

25u' ?e4 .03 14.. 16 244 -14.6
iZ 0" i9'9: 1 19 -501

406 il 8.23 Bo 2P4 6*I
42U3o4 8*77 :14117:2

55 4* 1 0.0 0 d1 857 $s4 .

600 50.10 0.09 1613 756 10.'
65U 4.0d 0.06 S *u 6710 d2

Irlu 0.R4 0.0 4 ~ 74'3 .

85U *41 0.1 -4.9 12 2 10
900 15'. 1.1 47 r 16641J2 -9.5

IORO 34.0oh -5026 2
Lou 0.1 0.3 0. kU6 -4.4

nRi. -Ii.T',0bGAS C*DAUCAL (Lv AW02 21

9 000 0.1 000 1 1: 3'iii ~ 0

95u 0.1 :8'8 *9. '" 5

2i .0L o 685 Sc- 1 -1 8

250 o '1 114 05 641 119-2.



TYPIr Sc I CALIRER 6.50 MM AVERAGE UENSITY 4.0 GRAMS/Cf.,

PROJ. WT U.blb GRAMS PRI&J. 014. 3.1w MM IMPULSE Oso L8. SEL.

DRAU ROCA. wt. 060110 qmPms CHO. WT. 1.Ab GRIAMS SABOT WT. U.6bi GftAiS

TWIST RATE NA PCU. DRAG CHANGE /IDEG. YAwI**2 0.74

I&ANGI: HEIGHIT TOr- ANCI OF FALL v ENERGY DIV)/DIPLT. (RAG)
M m SEC M1L4 M/S(L JOULtS fM/SFC/P(.T

0 0.00u 0.()0 d7o4 1468 1264. 090
) 0.000 0.00 21.4 146615.

I u .67 0.25 26.9 29 3223I

1,50 l*3 .45 2"O 62 ILL -8.1
r) 0G .'46 8.05) 4' 'S 1 as A09
5h0 94?F 0962 .ý-6 4060 -I.e4

ho 4j 0 7.0 40L 4,e -)aI

150H i :65j. 3 01. U 8.0 U *6
750 1.J.91 1.22 Is'; 262 In

15.Is79) 42S -6.1 211 14 -.
A 5 1.2 165 207 I1

90 4, 0 90 184 9 -S.4
950 12e22 1.19 -4. 164. r -4.2
t0O0 9.*44 2.52 -b7.'g 145 is-1.9
otu , * J: .14 8 -94o. 7f 4 -4.7po 0.0 0 -20 *

URA-.. RUCoC~ Wr 0.028 GkAMS Pc~r. OMAG CHAiNGE 401:6(. YAW)*si! ?.L2

IIRANGE HFIGIII TOF ANG OF FALL V eNrR4Gy 0(V)h/UPt U L.AGI

rAmSEC MILS M/SLC JOULL$ M/ PT

U 0.00 0.00 4.1 1468 554 0.00
SO 0.2 3.9 1429 Sly~ -0.'.
so 0.5') 0.1 jei !,A~ 4 J -I *
00 0.71 0.14, 3.1 IA 44? -1.558 eb 0*8 2o 12 42ý-1.9

8~b Od 2.3A

Ho 10, a ki661

a3 *44. Is)09 "I
68 oQ 8.49 as[ L024 69 :4:

60 d#0.' 0054 -0.'.9 11 :

IOU 147 065) 04 )5 4
53p 2 0:49 2 SC? 1-4



rYPL SC I CALjR 6.50k os MIM AVkAAGC DENSITY 4.COd GRAMS/CC*

PROJ. WT Oet GRAMS PROJ. DIR. 1618 MM I"PULSE 1In? LB. SEt.

ORA( RUCA. wY. 0.000 GRAMS CHfis WT* 2.50 GRAMS SAWO Wto Os65b GRAMS

TWIST KRtk NA PCT. DRAG CHANGE I bEG. YAWI**2 0.14

RANCE HEIGHT TOF ANG OF FALL V E~NERGY Dl~IW iPCI. DRAG)

ORi HC. '.3169P SEC MILS M/SEC JOULES M/SEC/PCT

u .u .0 -1650169 630.

u 0.14 0.00 1. b629 6281 0U.'
00 0.7, 0.03 1. 5e9!i892 64 -0.9

L'U 2 e1 0.4 0Lu 14.7 409 651 -?.

,00~ 2.9.s 0.13 14-4 180 5 -1.

)400 443? 042.60ifd -1.6 OO-4.
19ju 4.94 0.70 t1,4 1904 -6j.4

4 0 .1j% 0.?b -2.9 95b31-

550 .u I - .12( i.c, 6R2 12 -60,

?!) hm 0690 2.~ -. ~ br8 15fe

1100 70.00 t0.9 -t', ?1 ,-16

54 sc-i9-.so-i62 0L2-,.



TYPf ýc I CALIRLR (00 su MM AVE14AGF VENSITY 4.08 (iWAMS/CL.

PROJ. wI 0.518 GRAMS PROJ. UIlA. 3.18 MM IIMPULSF lal L6. SEC.IIDRA(, I1I)CRe WTo 0.000 GI4AMS CI4GO wI. 4.98 GtAAMS sAuflT wr. u.659) GRA~MS
TWIST RATE N4 PCI. UNA(; CHANGr / (DEG., YAWI**2 0.14

RP: HE1WHT Tpf- ANLG ai rALL M/V 11 &NRGY OIV)/CIPCr. [:HAuI
M m S.c MILS M/rC JOULLS PO/SEC/ PL.

2000 00091 88 06 s

15U 1.3U 0.1 7. .6 L589 654-2.

200 1.1 .L2 5.0 15U2 S 8 -11.5
4!.1060 0:~ 1. Se dl 43 sj!-,

00 4.4 0.9793?, 1-.
45 Id02 .t 5123 3§5 6.

4~00 3.24 O1 -1.d 145304 -11.2

p5k) 4olb 0.' 51 * 69 1
900 449 2959 -11

100 316 194 -jo 4 5-1

flKA.. KIDC'4. wT. 0.028i GRAMS PCi. ORA', CH1ANGý I lO(h. YAw)**2 2.12

KANGIý HF Ir;HT Tur ANtu UF lALL v L P'F AGY UM/,/uII0 o rKA(;)
m M SKC MILS M/SkL JuULESV!s /P

U 0.uo 0.00 1.3 1#4R A UO 201. 0
u 0.60U 0.00 2.3 184b R8 B..0us

.0 .0 764. 80(1t~
50 0 0.01y ?21161 -1.2

0 3U U 1 o e 3d -2.b i

250 0.16 0:4 5 64.1 -4.'

4.680 00:J1 :4: 1, 98

541 4A. 1-S



rYPI sc I CALIBFI4 6050 mm AVERAGE WI~SITY 4.08 UIRAMS/CLe
PROJ. %(r U.%qo LRAMS PROJ. flIA. J.30 MP IMPULSL Dab LB. SEt..

nwR'. RULRO Wit. 06000 GRAMS LtIGo WT. 1.42 GRAMS4 SAWSO WT. U0bi3S GRAMS

rWlts RATE NA PL!. I)RA6 CHIANGE / DEGO, YAW10112 0.*7

i(AN "PL lit ikHT TuB- AN6 OF FALL V ENIERGY UOv)/ PCI. LsRA0)
1 ASEC. MiLS M,'S~c JOULL-S MM U~CPCI

(. 0.0iO 0.un 24. c 1142 12 73 0.0

Y O.Uj O.Ou 424.6 142131 0.0

100 2.39 0607 24.1 1273 478 -1.7

200 4.12 0,16 W3.3 4 B2 35 d -4.5
so 5ach 0.21 22.9 SIS 3J4 -4.

1',U S.Of 0.11 d 21.7 01 209 -6.1
4Uu 9011. 0.313 20.,4P) 16h -1.0
450 tool? 0.43b 1,09(683
ris0 11*10 0.62 1. u bO 4-.

h.100 *t 01i 4 j4el 4-

1`00 L1.11t 1.01 .6 10771 .
IOlu i.Iu 10 0 aI1 d St

1100o n0.0 31. -1109. b6 15 -4.6

ORAI. Ri)C.'. ovT. U0.02 tjMAMS Kcr. UNAU CHAN4GE / I1Th0 YAWI~*Z 1.12

'1ANGL- ilk ltilt T1W- ANG Ur PALL v E'*4LU4Y IiIv) /Ot V'C T * I'tAI I
vM SIC M ILS 14/sEC JOULS MI / lit'.M r

W0~u .O0 4.2 1442 6171 Ono
go Oeu0439 L40 d 0e

W61 0O 0LU14
ttu 0.11,9J9dh26 2
IO U 09ji 138

L4OU 21. 0.4. 01 562 3 2
4.0 .040 0. j* In. '14 -4.1

70UU 410 0.49 149lil0 -4.04
IO oi 0.6 !1L) :M96 66 43

1450 03? 0 1 M9249 -4*11

iSo ItI 0.h -2.14 .hl t) _5 -a.
950 0.P) 0 . 4 ,Ou-).

10ou 0: oY : ?13 1 -0

1100 0.00 .014i -boy 14? * -ti.4

542 SC-1-52



TYP[ sc I CAL1B~I: 6.50 MM AVERAGE DENSITY 4.Ob GA4AMSICL.

PROJ. WT .U*590 GRAMS PROJ. nliAs 3w30 MM4 IMPULSL 192 LB. SEL*

DRAG RDCR. wT. 0.000 GKAMS CHG. Wt. 2.47 GRAMS SABOT wY. u.635 GRAiMS

TWI~f RATE NA PCI. D)RAG CHANGE /(DEG., YAWI**2 0.74

RA14GL HEIGHT TOF AN(; OF FALL V FrirRGY O(V)/0(IICT* DR~AG)
m M SK, MILS M/;EC JOIJLLS P/SýC/PLT

u O.DO 0.00 13*4 1651 1661) U.u
u 0.00 0.00 13.4 16.) L 904 0.0

50 0.65 0.03 1 J., 11561 72- 0
19 .3U 0.06 13.0 14b5 bbu -1.61

u9 01040L 579
318. s11 - 5.42Q 61ý Of.L4 1 1

IO 4J 0.6 11.4 L060 331 -*
4RU 4 ol b 0 0 V97,3 Zi yb.4U011 10*4da 732 -0

bJOO i' 0942 627 1916,i

650 1.i1 0.65 6.2 543 87 -11.0
too 1.1#1 0.75 4* 461 63 I.

Boo 1 -10.4

95 01 *6 d2.o 34 t

00 4.u 1 1: -3.t 10 a 1
to .2:1 41 16 -4.

ORAG RUCRe wro 0.012 GF~AMS PC To DRAG CHANGE. / f)F(G. YAhwt*S2 2.12

mM SCMILb M/SrC. JtIULI.!bP L/1

0 0.00 0,00 360 1651 1669 0.0

0 0.00 0.00 3.0 ~ 65 ~ 104' 0.0
0 1,4 0:.1 ?3 2 368S

5 3 dw 50 661:1:4
4 410 O 01 t: jil il

91~ i[lyI f!)0 ¶i

54309 jus 2 C-1-.2



TYLr AIE .0M YRAEUNIY 4,8GASC~

PRI i US0GAS PO*D~, 33 M IPLk 21LvSC

DRGROJ. e W T* O. UO 'IRAMS o CHGO. I. 3T.30#9 GRM S SABOT 2T. LB. GRAMS

TWIST RATE NA PCT. DMAU~ C14ANGF / (0FG* YAW)**2 0.174

IAA%4(E HLIGHr TOF ANG OF FALL v Ef4rRGY D(V)/OIPCTo DRAG)
m M CL MIL$ M/ Sk G JUIJLES M/ ~EC/P(.T

(3 0.00 0.00 7.8 1837 909 (0.0

IOU 0.7 5 0.06 7 0 1673 8 25 -1.6

16) 1 0 I .3 159906 20
2O *1 0312 1 106U-*

250U 6:9 42 S
400 211 02? tu L19 404060

-4. 142I. )t 03 o 346-O
L'Ju jet; 300 312ct99?1-

?u 4U9O 0.61 b, 4 to f?14b 1.
05 .16 0.00 0:1 4037 4q~ 2.8

"Sk0 40, 0Od0 It~ 41474
90 .11) 03U -71323 *

95 02 :46t 010 4? *

tuou1.11 - Id . "9-1.9

900 oCR.n U.'Ul d i MS P 0.60v :11N(, (L6. -6. I

0.4.1U 0.6 0. U087 1,Oh0

5OU 0.4'J 0.03 -2.? -6.9ig,

540 SC-1 O U75 i 11:



[TYPL SC I CAL tBER 6050 MM AVERAGE DENSITY 4.08 LGRAtAS/C%.o

PROJ. WI 0*732 GRAMS Pmi4J flIA. 1.56 MM IMPOLSE 0.', LF1. SEG.I

DA RUCRe WT. 0.000 GRAMS CHO. Wr. 1.37 GKA1MS SABOT Wt. U.6.oi GRAM~S

TWIST RATE NA PC?. bRAG CHANGE / EUGo, YAWI*02 0.14

IiRANGE HEIGHT TO,- ANG OF FALL V kNR; DIV,/D rCr. URAG)
m m StN. MILS M/SF-C JCULLS m/l S/Il.Pi

(1 0.0( 0.00 2., I 3by 12bd 0.0
uo s0ou 0.00 22.1 1 3mi9 ?0(1

50 I.1L 0.04 22.'. 1310 621l 4.
to~ 2.20 0.08 22.1 12l1 S54 -1.6
1,,6 3.21t 0.1? 2148 i111 4 8l -o .4
2?Uc 4.34 0.16 2 1.e4 l0?u 4 , -S.2

350 r 0 3 h 0oa2 L9e1 b27 2u-)
40U aJ.33 0.39 L1414.6 04 01

45 04 0 1 it)6d -7.2
5uo 029 Ooý4 6.21SG66l

550 10 .87 0.61 40 59 isS

#400 4 . .46 -I.u 259 2 A-4.6

YSO 9*4 .01 -37.9 190 -4.W
0Oo ?. i1 3& -LL4.0

(,1 -?2.4 54 9 -1.P

ORAU RUC.R. wr. 0.019 GR~AMS rCr. OkfA(i CHANGE (We( YAh)**2 k.17

RANGýI 11F IGHrI TOF- ANG OF FALL V E tit: A flV /L ip ~CR.(AG)
m 10 SEC MiLt 4 /SEC JOULI M/ SL(; /P~t

u 0oUu O.Uu 4.4 1389 1?Ouj Us.
0 U0:0 8.00 4&4 1389 U60.0

20u0 (.7% 0 5~ sew
0 .90 0.L9 $1

II U. :0: 91 19 -1.I

940 0  *

;tlu- 14 Is!)-5b



rYPL SC 1 CAUISER 6.50 PIM AVERAGE DENSITY 4oQ%1 GAI4S/CC*

pROJ. %I u.732 GRAMS pRaJ. DIA. J.5 MM tMPUL$E 1*1 LB. SCLe

ORA(; RUCK. W11- 0.uOO GRAMS LMG. WT. 2,40 GKtAMS SABOT Wr. 0.603 GRAMS

TWIST i4ATt NA PCTo URAG CHANGl: 10G tC YAW)0'2 0,74

K AN GI HE II;HT TOFI ANG OF FALL V t:NF14"Y O(V)/QIPCTo LJ1aAG)
PM SEC MILS MiSEC JOULk:S M/SIG/PCI

0.09 0. 112 M43 0.00

U 0.00 0.0U 1* 0 95'1 0.

5u 0. 11 5f 6?-

IO 13 80u) h:j17AM3to

800 1:;eU 0.?j 18 *i

W)% 50.1 0-t : II is4

0.1 ou '. - :

SO 6o'o 
*424R 1 :110 1, -19 4

0A U(.Ij CriT :29P est~I A3.! I09A) 04IG L G'.%G is,)* 2.4 [56
UOU U SU -?80 'A1 9

AA~ L1.ii I~ TUI- ANLI UF IALL V 1(NN4LIy U'IVI/D (PL. LRtA1)

MM %L. mtLb M1 .bt. J tt)LL~ M/SI-CP-r

0*(uO 0.000 0 ý L30
0 0.00 0.000 Aui,5

T(. 01 00 (361) 8

ýOu 8 .1J i.i I-z [ 1 03400 11411 UsI46 5 6
-0.'. 8:34 -1:1 1

0:
(Ju 0 843-60S23- 

9

004u 4 1 40



TYPIt Sc I CALM-R 6.50 MM AVERAG~E DENSITY 4.08 GRAMS/CL.

PRoje hr 0.732 GRAMS PIOJa DIA. JS MM IMPULSE 2.1ILB. SEC.*

TWIST RATE N1% PCi. [JRAUi CHANGF I (DEG. YAW)**2 0.74

M 4K~ MILb M/SFC. JUUI~cý 14rc.'ptlr

U 0.00 0.00 bob 1815 ziqi) 0.0
C) 0.0 0.00 h66 lul ts1 20e 0.0

Lou 0.h3i 0.06 t)31662' jai-.
05 .9 .09 c). 15 1) r q2(;

Ou L.2 o14 5 .L 1)d 1.09t
ski So05 14J9 74 -liey

4.00 N.9 .7 4.t 119 52 -h.4

:a j 3.', 3H9
60 4d. s869 216 d

M-N1.414f 7 12:4
3Q oajy -L.4 ru48 - I ".5(1b~j 30685 -3.j 473 2

9, 40 60 10 gb324 1*

DRA.. AUCR. Wt. U,019 GKAMS PCT. flRAu CHANG[ / IUGo 'VAWl**. a.L2

RANC~e. HECA104 t TUF ANG OF rALL v V'JFRUY IJ(vl/uiC OrKAG I
p SKC M IL..) M/S~f. J(IULLS RqF/

0.00 is 5 ouw
r U 0M1 .1Qou I7?A9 -0.4

1: 0 3 :U 14K :1).

3JU is 6 1oi

8: f -4.1
61 sA 4 04 ti6 -4.4

g0 8*1.'' 60J 3 -4.7

Nu o~h 8.49-i.o

00 02 40 -1.
0M .411 -1.Si -4.91 %0 ~

0 of 4 091 430 :6

547 SC- 1-57



typr ScI. CALIBER f.oso m AVRG DENSITY 4w08 CdIAMSIC(~

TWIST RATE NA p~re LrnAG CHANGE ME e YAW1402 0,14

R~.ANG(f. HIE IkiT I111- AN(s OF i-ALL ENRG 0VI/O PCI. DRAG)

m 4SlL MILS M/EL JoULCS M/ 53G/PLr

u O~uJ 0.)0 2.9 134 -2' .6IL3  z'.O Sou2.)k6471U(

IcH:I 7 1 Z;; 0 .4  AN 21KJ 12U 6i 74 _0 I Hv~r~c I

IQ 2.1 0.11ý I.' . 3a '.7 91 -1.1js 3.1(j 0:1.? i , 1133.bi -ill

200 4.9 .1 d P 00t os ? -4
3 flu .Ud 031 be 840%) oo.) *3-1L~o4 42 145( m~b :t 6 0

548 90SCr-i-SBI fl

S5 LI 01 40ý3I
bou 1:0 174 1 1) 8



[ ryI't sc I CAL I RLR 665~U PO AVERAcL DENSITY 4.08 tjKAMS/C(..
IPROJ* ii i..tldt tsA&Mt Pi~jJo UIAs io6b. MY. ~ IMPUJLSE lee' LV. Sta,.IiONO; RIJLR. wT. 0.000 QR#AMP OlGe wiT. 2.37 GI4AP4 SAkJOT wt. tjoill GRAMS
T WIST KATE NiA PGT. MAO~ CIANG1. (ftGo VW*402 0o14

K ANG (i HIG~r TuIF ANG Of FALL V F.IRtY OtVDiIPi.. tiIAG)

m #4 SLC M I b M/SkL. JflULc$P fS

u 0.a0'?) 0600 let. ~ LI9 f 41U
u O.Uu 0.00 LL~ 53 0 , U U

u f 5 0 0 uI s Ih ub 9 * 0.
ISU I (,) . 0 U ,j1 167 67bu-..

OUu 2.1.eu 0.14 '*0. 2 Uil j-
0.'.' 7.I',4J 4Si4 - %.0

31)u 1.11 061 H y45

Is 0.ol( 0.00 43. (1.0e.To

0.00 4 4 ? 0.0

u 54ý0 261 1

0:1H 11 o42L -).2Y OU S.UGA IM -1.0A4A

m ~ ~ ~ ~ ~ ~ ~ ~ ~ c SL A% /S OL1 -(1.SI



t ypi SL. I CAL IBFR b.Ssu MM AVbRAGE DENSITY 4.08 GRAM4S/CC.

I'ROJ. mr u.814. 6tAMS P'iOJ. DIA. 3.bu MM IMPUjLSE 2.1 LB. SEC*

[ ~OR&(, RKA. wi. 0.000 oRAMS ChG. WT. 4.13 GtAANS SABOT WT* u.57f GI4AMb

IWI5TRAT N P~, R"CI4ANG61 I bEG. _YA1402 --.?A...-

TW::NGE A HE~ !G I tor, ANU O5F FALL ;;v E NEG )( /jC RG

6.0 .0 . 80 38 -8.6 00

0.o 732 0

-ua O.l -01) 5 11 -2.

-3 .4 .ý.2 t504 92 -1

'e00 1 .4) U.1Ib.9. 1320 A, .
£050 L *3 02 -1.3 12789 641.
40 I 7u0.0 04.56 -4.-3 120t 28 -6.2

48. UJC~ JeT. 0.o' 1 3eYM cr.4 %14~. CHNA OR.YA102

55 2.6i 8:4 toYTU N, OF8 I-AL V -4Y 0I/6('I* ~ti

6U 9:00 0:00118 1:10

IOu 109?l 0.069 0.9 732 121) *.
150 20.0 0.09 LUed ~ 6s9 1716 -11.0
g0o 20.39 0.12 L.,j Ib8 1136 -1.4
8 So 2.8'1 0.81 13.2 b04 1074 -. 7
YOU 2.'4,I 0.18 - 5. 4534 710 -12.1
95(0 0.3L oI.U 1. H55 0 30 -12.4
1000 0.64 0.21 G1.,1 1320 42 16
4U50 1 it 0.37 10. 1891 340 -F.0

1100 0.01 0.36 -24, 162 8 (16-3

550 RC, T 0.73 0.34RAM PE. 2Rk 1425"P P20FG * -3.7

bO 0.14 0.38 -0.1 1391 7820.

650 0*13 0.0-1 139 L764t5f -. 4.
IOU 0.11 0.15 2.0. 1326 12 09) -4.6

I00 093U4*9 a.6 -1. 69-1 1 )71

;1 50 0.41 0.011 12.4 1141 -ie0.L713_6

4050 0.64 0.74 -3.0 11U35 948 -?07

1 5O( 0.00 0.79 -0.4 10395 461 -4.3

550 sc01-s 0.5 -. 36 ty-*

L ~ ~ 7i 0_______ ______ d_____ 0.49 __0.__1293____-4.9



ryp ji IYI CAL IHEfR 6.b0 MiM AVLMAGt DE14STTY '..08 G.RAMS/Ct..

PRJ wt 0,0 GRM PKOJ. UIA 3 MM IMPULSk Uacu LB@ SEC*
DRAt, RUC8. w?. 0.000 6fIAMS CHG. of. 1.33 GRAMS SAIor Tr. v.55? GKH'4S

NIi Sw!T - AT F NA PC~T* DRAG CHANGE /IVEG. YAW)*02 0.1'.LGL HEN6 VH 1.T 1'01 ANi, up- FALL v E:NFiRGV DIyj/0 j cr. RA
m 8 h AIL S M4/SCL JIJULLS M/ Ic/ptJ

U 0.00 0.00 2L.., 1333 I29'j 0.0
U 0.00 0.00 21.t, L33-1 80.. 0.0

5 U1 .u4 oe a3 1259 714 07
I0(1 2.0 0 0.0. 2 0. 9 11 u 5 6 3.J1.

i 4.11 .1 1 1.1 u34 4He;
2')o 1).J 18.21' 1,4. 9,)414
iOU t).0U1 0.t' r I-). j 8 3 3 . 1-4i

3!Q 69Y5 0.31 jLt. 60 1 294.-.
4OU 40 3 0.40 17.s 7 li 241 -.

'Isou 10.71 071 1a43 ):
650 L1.2,) 0.87 BJ.2 6 0 6j ~ A3
Poo0 11 5 1 1.01. 402 U38 4 a-
75U 11.6(3 1.1? -1.0 2Y5 3105.

A )u 11.91 1.3ý i 1 * 244 -,4.
90U 9.19. 1.76 -24.d 222 1?-4.2

04AF, Ru~im. .T. U.0#4~ GRAM 5 PCT. fli(At, CHA.16tI (OF('-* YAW)**2 2.12

RArJGe IIEIEr.H TUF ANG OF FALL V C1W4FGY 11VI /CIPLT. 0jRA0)
S P % SL f.PIL!) M/SFC JOULLS 1w/ SýC/ V.I

U 0.U0 0.00J 4.b 1 1-3 129!) 0.0
U 0.100 0.00 4.to 1333 H00 0.0

!)U 0.1 0.0'. 4.4 1102 76J -0.3
IOU 0.43 0.08 4.U 1271 726 -,)66
151 U.$-' OIL2 3.1 1240u 691 -0.9
200 a. 01i 3. 4 12U9 65? -1.2

0.20 3.0 1179 62'. -1.5
3U0) 0.14 lee1 1149 59e-1.8
is0 1.dc2 0029 2.3 1119 56L -2.1
400 1.31 0.34 1.9 1090 531 -2.4

4i '50 1.41 0016 1 11) 06 -2.8
j550 5'2 0.4A 0. 5 1002 u44-P -3.1
61U 0 .1 0.58 -0.!) 946 399 -3.1

H700 1.49 0.63 -1.1 Y18 175i -1.9
75U 1.43 0.09 -let 890 35J -4.1

*800 1.33 0.74 -2.4 R63 33t -4.3
850 1.21 0.80 -1.1 8 1 31il -4.6
900 1.04 0.06 - 3. t 810 291 -4.m
950 0.8 5 0.93 -4*b 784 272 -5.00
1000 0.f, t 0.99 -5.4 7S8 254 -i
1050 0.11 1 .0( -6.1 133 231 -i
1100 0.00 1.13 -1.3 70F 221 -.

55 SC-1-61



ty c I CALIER 6.5 MMLA AV~ t .2 DENS TV4. GAM~

R ANCE I GHfiII TtjF ANG OF FALLIv UIjV) /UIPC1, 0~AAiJ

m41 SKL MILS M/S[EL JOII ~ /SF /P(LT

650 U. 1 0 U .t ,l to)- *

Lou 1,4 0 .73 I24 14t'4 -10.2
5~ 4. 0.8 1 0.1 I~ i - (

200 5.1 0.U 12~ 314 Fu -1.4

531 1.4 U: 10.0 I43

45U .402 1.09 -. 6.11 16
70 5010 -7.6

13050 4:3 e!d) d3 .0,43 A5::

ORl00~A 4or. . 0 .49 1'(AS. 7j&~ C13AJ.1 U 2UC(5 sA 1 2 2.1

6M S.EC 56LL so 6 t14. 20..) S -/S P.0

650.0 5 ,e 9.(j4 1. 09 164? -4.0

0.01 2.4 1 2S -1002
700i 5.2 0.S tilh '. l -LOOS
1%) 5 () .4 0.1 8. 3141Wit 971 -1

2'l00 0. t)4 0.95 -2.1 1394 to -.

SOu 5.' 0.2 1. 03 ~P9 -1.S91 r

1)5( 0.U .42 -.' L7. t' 21 914 -4.9

400u 0.89 1.2 o. t15 2113 *71

45ou 0.900 2.Ute -4.U Z0 m

500A( 0.911H W.U 04 .36 S II;t ol." t CI 250 ( 00o -AI* .1.2

KA 50 1.01 fll.r 0 0.3s 1U2 I6 -L3.4L ,Y r V 'l 'Ao

j.LII O4 -0.'. S0 -.

*10 .UU 0.6 2. G1040 79

900 ~ o 0.0 I.7 z2~ 11

ISO 0642 0.1.0 -3.,j17 97.4 '

0. 1.0. zo0.110-1.6 YS- ' .4

06E2 Uo?4to) l4-Bt 2*

L0 __ ____ 8_ 9_ 0.____a__Lot____13___ 7o_ _-_e_.



rypt ýbC I CALLIPLR b.50 mm AYEKAGt nENSITY ".08 GRAMS/CC.

PROJO W1 V001I 1ImAMS P~ioj. nAA. 3.81 MM IMPULSE i.1 L.S. SE4...I

.flAi, ROCAR. wt. 0,000 #,14414 CH(~. Wt. 4.18 GR~AMS SABCJI Wt. 0.557l GK*%tis

f #1STA5 r 14f N PCIA OftAOCHANGE 1 0M,~ YAWI*42 0014

IRANUL tIEU fir ANui UF FALL V rh1ER~y UIY/01PCToflh4AG
4 m4 EC. MILb M/SEC JUULVS r1/-C/pLr

u 0.00 0.00 !jS/ 1190 33 .

15U 0.01 0.U9 5.' 647 1515 --2.2

250u 1.10 U.16 4.1f 1430 921 -1.7
157 92f -4.4,

4SU 2 0031 3.',)I3 r
VJu :0 3:1 0%9 51

6H 2.ooi 0.46 2.1 9U7 371

"H Ou lo8 0.11 6 616 -
2.u 57 0.82 531tv2-

900 2.38 0.92 :5: 464 97 -12.8
950 2.0 1* -7.0 '.00 74-1d

0061 11.5 342 si 7.
0.004 1 -16.4 3U4 44 -0.

DRAG 14W(.R Wi. U.04.9 GAAMS PC[. ORAi. CHAINGE / ID(C. YAW)**2 2.12

RANrk HEIGI~r TUF AN(I uF rALL V EuRiGv o(V ,U ~PCT. OMAGI
m m SiC MI1LS M/S11. JOULLS M/ L/CM.!

u 0.00 0.00 2.3 790 0.0 U9
0 0.0uo 0.U0 2.3 t790 4 0.0

0.11o~ 0.03 2.1 756 1181 -0.3
j00 0.21 0.06 .03331U.
'50 0.3 0.0) -1.I

20U 04 0.12 -I1.33
350 0.591 0.41 10:4 -2.1s
3%0 0.64 0.4 ed1L -.

400 0.3 03 011353 084 -3.8

650 0.73 0.42 -0.4 361 A~b -4.1

Boo U.b3 0.'J3 -1.2 1267 716 5.
850 0.56 0.57 -1.6 L236 681 :qgo ()49 8.1 -1.9 1205 6411
100U 0: A

0d4 0.74 ;52 -6.3
000 09 4 0842? -6.6

553 SC- 1-63



TYPE SC I CALIBER 6.50 NM AVERAGE DENSITY 4.08 GA*MS/CCe

PROJ. WI eO9S GRAMS PROJ. CIA. 4.06 PH4 IMPULSE 0.4 Lao SIC.

CRAG ROCR. WiT. 0.000 GRAMS C0G. WI. 1.25 GRAMS SAWI wI, .0,185 GRAMS

TWIST RATE Nk OCTI CRAG C)4AN#I t I O Y!AW)44

RANGE HIAGHT jIF ANOMI[SPALL MAEC ¶SpUtl v

0.00 0.0

280 4: 7 19,f

5.15 Iii

SIi 
ii

ORAG RDCR, WYT, 0.059 GRAMS PCI. DRAG CHANGE / (DEG, YAW)**,' 2.1,2

01 
0 454

IL 
ii ' I

:411ji

IIIG HEA:i li liiiFAL M/E O

4 c-61-64

3i



TYI'I Sc I CALIBER 6.50 P'M AVERAGL UENSITY ',.08 41RAMS/V(

PRIjoJ wT 1909,j GRAMS PRaOJe OIA9 4.06 MM IMPULSE t.? LB. SE'..

ORA(G RDCRo WT* 09000 GKAMS CHG. Wr. 2.24 C.4AMS SA60T Wi. U*52, GKRAMs

TWSTK~f A CT* URA(U CHANGE / mEG. YAW)S$2 0.14

90109~ HFI(Ht TOF ANG OF FALL v ENERGY uIV)/u;i'LT9 LAAG)m N Svc MILS M/SEC .JOULi.S 1A1SIc/pCT

Hu 0.00 8:00 10.5 1514. 125'. U.0
so 051 80 102 44.'6 -U.7
( : 01,0 0.101 10.0 1311 MýJ1.I

150 1.49 0.11 9.7 1306 q37 '.PP 1.96 0.15 9.4 1239 84U

iot) i .d ) 0.?1 &.f U099 66L -4.2
30 32 0*8a1028 57v -4.9

0,1 .J : 6.4 ~ 16 3 6,j
S t5 f 145 304-:

60Q 4.92 005f, 4. 675 249 -.
650 %.1, 0065 3.'4 6 0 20U -.
70U 5:16, .14 ke 1.9d 91II750 5.4 .o84 -0.141 122 -.

00 55 096 -201 410 92o-..
850 150' 4 009 -6. 355 6) Jo

400 4e.64 124 -10. 314 54 5
95 I~ 3*9 we 4u -16.1 287 4- -i)
1090 3.04 1.59 -24:9 262 3a
10j 1.1ot 1019 -30.9 ?40 3.J 499
i110 (3.00 2.00 -40.4 219 2t. 4,

ORAG RULH. %T. 0.059 !r.tAMS PC[. DKAb CHANGE IUE0G. VAW)**2 2.12

RA~NGE HETCifiT to ANG OF FALL v EVERG.Y U(V)lCJ(PCr. u1l';)
m m SEC MILS tm/SFc JUIULt-S M/ Sf /t.

u 0.000 0.00 3.3 S14' 12 5, 0.0
108 000 45 1156 -9

is 04.00 :6 1424. kL~o 0200 0.56 0:14 2* 34 6
3ou 0 0.21 1 . j 1j35 97?2-.

* 35 0m86 0.21% 305
400 0.9.1 0.2*9 1: 76 01-20*312 d 09 3094 4 -2.9
SDO8 0.6t Its Flo -?.6

550.6, O4L 0.3 1190 769 -0600 001 0.45 -0.1 1161 73J -3.0.

s 0.91 0.59 -131077 62,) -.d 0,1 0.63 050 59l -4.'.83 ,132 0.68 k,1023 56ta
950 0.7 0jO? -?Or 9969 to 074
950 0 5 0:733 2. 9696 Sol-
L000 0.41 0-a3.d 943 474 -,.3
1050 0.22 0.89 -4.3 917 4S3 -95 5

1100 0.00 0.94 -4,9 891 42?

H555S-16



TYPL SC I CAL WER 6.50 MH AVERAGE /OENSITY 4.08 GKAMS/Co. C;
DR6ROCRe WT, 0.000 6RA0MS CHO. WTO 4e6? GRAM6 SA40T WI.. UeSIS GRAMS

TWS ATF N PCI. KUC1AG IDEG. YAW)**2 0147

RANGE HEIGHT TF ANG OF FALL V ENERUY DIV43 0 PCT. URAC.3
M m St-c 1ILS mfSkC JuuLkS KL/PLT

u 0.00 0.00 511157 2s01 0.0
u 0.00 0.0000 1757 1690 0.0

5 .0.03 5.1 1690 15i64 -(J. I

200 0.96 0.12 4.5 480 1212 -? I
25U 4s2 4 j-)

3su 1 bi7 00j32 94 4

480U 91i 3...u 894O -9.2

hot) 1:7 0.46 L.6 930 414 -8.b
?0u 1:31 0.5ji L.2 Be8 34U -19.9
050 2.37 0.64 -0.6 1789 -0.6
t,00 2651 0.72 -L-51 647 j3U-

8 2.21 0.80 -3.1 S7S 81
YOU 2. Ud 0.89 -4.1 511 44I
9s0 1,7:1 0.99 -6.9 44? 109- .

10O L:35 1.11 -9.h Be8

URIA(, 140(1. AT. v.0v4 GRtAMS Pt; I . intAk, CHANGE / bEG. 'VAW14** 2.12

RANGC HE.irH TOF ANG I)F FALL v EPI4Gv ulV)/Dfp T. LRAG)
.4 m SEC MILS 18/SEC JOULLS m/stCE/p(J

u 0.0 0 .0 U d.ia3 17610.
0 0.00 0.00 2m3 117557 1650 0.0

50 0.11i 0.04 doe 172b 6?9) -0.3
IDU 0.21 0.06 2.u 1693 A56 -0.6
'50 0.31 0.09 bit Q62 11 -0.9
o00 0.40 0.1 1 : 'j 163 214I -1.2

2110 0.41 0.1f. to ~ : 9 1.6
300 Ue.54 0 LId .3 15969 j 34 3
350 0.60 .0f Ito8 90
400 0.IJ5 0. 5 068 57 1
4500 0072 OAR 0.4 4477 .
450u 0.69 0.It 0.4 1447 1) _3 -. 0
h5 0.0 008R -0.L 138? 146 -3II
lot) 0.71 0.36 0.1. 417 19; -4.1

80 0.43 7 Rt14 33 -*
0. U39 0.66.s - 0 l R '

100U 0.123 0.10 -. 6 1i54i 720-,*
10650 0.1,1 0.74 -3.00L2 684 50i9
1100 o0.0 0.194 -394 1097 6SO 0*

556 SC-1-66



STYPL Sc 1 CAL IWI 6,50 "M AVERAGe flENSITY 4.08 (,KAM$/CL*

PROJs Wt Ae31A GRA1$ PXOJ. WIAS 4.32 MM IMPULSE 0.u LB. SEL.

DIA70-Mf-tR Wfi O- *o@O L£~fM1 CHO& Wfa. lina GRA15 SABOT WIs U@466 qRAeII

TWIST KAT; NA PCT. DRAU CHANGEt IDE1G. YAWI**2 0.74

RAI48E HEIGHT TOF ANG OF TALL V ENCk(;Y o)IVI/[:(PCT. C:RAGI
14 srG M I :ý M/SC.C .OULLS M/SLC/PA-

IOU -e3 O q20 1W)6 7314 -1.3
1500 6.32 .4 2.3 -. 1 19 2 44
1100 0.4 9.2 -0160 / -3.0

0s 703? 0.0 1,96 ?1131 341 4.0
9 R.U 0.00 6of 592u 9230.
0.63 080 753 1: 4bi 43-.

OSRI 0.09 5. 1it 4 -0.9
u, 0.15 0.1 3.611l 80 -6091

"Ho0 0149t . 03L 766 -1.0
2s 0.20 * 1:68 ?9L 6 -4.
4o LS:,i 1*6 93 598 4 -10

0: 9 1) 1* 32440-.

1900 .6s1 20.3 -4.6L 79 25' -. 06
150 9;01 6.2 -64.1 174 2v -1.5

1 SO 000 0.13 1.9 12?L 0.
U S7o.o !.I 67d 92qiU

5u 02? 004 20 3f. i As?-0*1-

10 32 00 *u1186-.Is 0 .1 46L0 o 01



TVpý Sc; I CAL IBER 6.50 MM AVhRAGC DENSITY 4.08 GRAMS/CLe

TWS AE M CT RGCAG i:?e IDEG*i VA1.2 004SIC

u OO 0.00 10.5 L5 1904 0.0
u. 0.00 .0 10.5 15 13901 0.0

510.1U.4 U3 1300 -00.6
1o54 -14IN .3

1150~~~~- u)u 0 04:4

25U 2.42 0.Lq 9.U 12 931 -4.0
30U 2.ab 8. 061 9-.
1150 )021 .29 ti: 99~

5011 4.3. 0.46. 6:2 it09f 1
5s0 4e6bA 0.52 5 4 729 30

60.3 6635 4e -1.9
6sL 'j. r : , :

750 .2 ~ 0961 3oL f. ::
?00 5011 0.76 1.05 411 f1 :

95 ~ o -6.it 362 -1)i
950 4:1' &J1: :1UO1 320 6?8:1 ~I
JU00 2:94 .59 -22e4 210 4d

0 u A~s .Pj :2eyde4 410

DKAL. IWrCI. wT. 0.011 GR4AMS Pcr. I)KAu C11AN(-k. I0EG. YAW)9*2, 24L2

PAN6e 14F 0IGHT TUF AN(i,Y~F IALL V SNII4GY DIV) /0IPCTi1)4AGa)
PA SEC. HL M/sEC JUJL 5 M/SCC

%J U00 0.00 3.b 454. 904 uou 1
U 0.00 0.00 3.u. [4!)4 139u U80

5u 0,11 0.01 3o3 1426 13 6 -0.1

15u 044 01. 17 -Uo

200 0:b 0:1 4h~ 4 a:o
250. 0.12 0O.W11 0
300 0.83 0.:12 1 20 '18-Isu U02 0.6 2A0S Ily-9

40U 1.00 Mob e3 233 99'.-.
6S 6 4# 06 950

55U 0.41 0 5 ?-.

700 109 0.56 -0.9 U7 ;t *

isu ~ ~ 07 I 4:. 48 64-0

91U 0.61t 0.931 -'4 921 %1
1000 0.43 0.86 -. 2 s o

1050 0023 049 -40 698 sil-4.91

5S8 SC-1-68



Typti st I CAL I Ell 6*50 MM AVERtAGE DENSITY '4,00 (jAMSjC(L.

PROJ. WT .~109 GRA14S l'llJta CIA@ 4.32 MM IMPUL SE 9*1 LII. Skt..

MUD U LK-vv RWDow -iGI*M LHG' kWTB-: 4.55 GRAAS SA1OT lit. U.4916u GRAM%

I'WIST WEAf NA PCTe DIIA~ CllANGI:f I (0(. YAWI**2 0014

RANGE HIEIGHT JOF ANG1 OF rALL V ENrRGY DIV)/U IPCt. QAAG)
M A MILS M/S!!C JUULL% M/ k:C/ P4..;

u 0000 0.00 is t 1120 016 j00
U 0.00 .00 'i. sU 1120 194L- 0.0

50 0.24 0.03 4.b 16b I 180t, -U.6
IOU 0.4? 0.06 4,6b 111194 1674) -1.3
15U 0.10 0.09 4.4 1530 15.411-.

300344 1162
ISO .01* 0 '4 3.4 112 Q6O4 -4.b

400 :6 8S127 45 0.6z
.1 8:21h0n9 669 -.3:6

6CU 46 le 94.? 5 8'4 -A * 0

020.1 dSF64 0

O. 0: 7b30
0.71 -1 0ts 676 30
07-3.0 61U ,910, 1:11 00. s 91 -4'ý54.6 196

950 es!) (197 -6.4 484 194 2*

[too00 0.000 6oi oe 70 ?

ORAC KUCR. wT. 0.071 GRiAMS PLI. WIAIAU CHANGFl (W.G. YAW)*412 2.k2

R(ANGE Hk:IHT for AN, OF F ALL v ENE~iuY 1U(V)/U(PCTe ORAh)
I' SE6C M IL '# M/Srk; JOUJLUS It/SLL-JPi. T

0 0.00 0100 2o4. 172U W)6 J90
0 0.00 0.00 2.'4 1120 Mu.~ U.0

50 0.11 0.101 90 Md-()I I

8:131 8:8'94614 e
200 0.1. 0.112 1-41 160~ I684  -102
4750 0.49 0. 51 61 3s4

~430 33~
NuC b*~ 0.39 -0.1 IJ7 N32 -,

79 6 -0.1 qe 1 3 '0
800 0.64 0:940 IM. I ) -4.4

HI 0*t7 58, -1:6 236 q999 -4.6Q .962 -19 a09 95Y 49

559 SC- 1-69



IYPL SIC I CALIBER c..o P" AVERAGE DENSITY *.oe GRMS/C,c1cJ

PRoJ6 %.I .. 56z GRAMS PROJ.o VIA* -4.,? #40 11PUL$6 0.8 L89 MeL
DR KRs T. ff.eO-::GAS-: - GH Wt- -u I ;A# s*#W1I::~ -2.

1WIST RATE 114 PCI DAr. CMN I (Ec. VAWI*# 0.7*

RA~, HEIGHT TOF ANO OF #-ALL V FNFRGY DIVI/q PEr 0I4AG)

u 0.00 0.00 24.9 Lt14 969 0.00
1U 1.21 0.05 2',., 1051 8363 -0.6

IOU 2.4u 0.10 24.0 989 764 -1.3
1.5W)1 0.11) 23.4 926 669 -1.9

2ou 4070 p.20 -2,f 663 501 -2
d 5vn 5.81 .26 1 800 Soo3 -3.1
300 6odt 0.33 ifle137 4J4 -1.
ISO 1.90 0.40 i0.2 675 -4. I400 8.8c) 0.48 19.0 613 291340
4 50 9.if75 1.5 5152 28-.

6 190 0.89 10.4 3135 140 -6.3
6. 1:43 62631 054s

10( t2 5 16 ~ 30d 74 -4.0
1,)u L2.50 o3 4 264 63 -38

80 L:41 1?14 46 :10.h

950 80L e . 5u1 -324

1050 3.66 7.11 61L176 4._13

URAG RUCR. nr. 0.084 GRAMS PU. LUKAG CHAN*GE IUtE69 YAW1002 2.1.2
RI.LUF. HEIGHT T of AN6 OF FALL v LNFRiiY 0(VI/U PF LWRAciIM M SFC MILL 14/SEL JOIILLS MW UL

U o0.u 0.00 6.', 111'. 124d 0.0
Q OoUU 0.00 6o4 1114 964 0.0

bo U.31, 0.01) 6.) j090 gib -0.2
LOu 0059~ 0.04 5.6 U5 8-0.5
15U 0.b 0.1 ýIo. 1 041 84-00?
200 1.10 00.09 4.1 1017 1306 -0.9
250 L.32 0.24 4Y 766 1.02

450 1.94 0945 69 901 629 -2.0
2.ou 0.51 1os a.159

1310 k.07 0.56 0.1 856 566 .
60U 2009 0.61 0.0 844 531 -2.6
t'su 2.013 0.68 -0.8 ,12 4014 -2.8
700 2.03 0. 75 -1.6 790 481 -300

05.94 1u -2.4 169 45S5 -102
tiou 1odu 00.Ub -3.3 14H 4311 -I.4
Hsu bs 0.94 -4.2 27 45-3'.'

560 SC-1-70



LI

TYL SC I CALI~kR 6.50 NPH AVERAGE DENSITY 4.08 GRAMS/CL.

PROJ. WT .19S62 GlAPS PROJ. 01*. 4ab? NMM IMPULSE ei. 18. SEL.

'* -tg~--* 13-"-GRXS--CMe. WUI-24,,05! -61AMS--SA50T-WI. -1I4S4L GRAMS

TWIST RAft INA MeI. (31G CHANGE /IDEG. YAW1*02 0.1'.

ItAPGE metsBI ANl kiOFO FALL V kNER41Y 0IV)/DIPCr. LR&;)
ft Sc M1Lb N/S(kC JOULES M/SFC/P(.T

L 0.00 0600 11.0 1389 1.93i 0:0
11.0 00 ~0 t389 1507 o

150 1.56 0.12 10.1 L205 t 19
2 B0 1.e 9.1 11L. 105

.. 9 10 L15 3 t02

4 41 8:41$9 3
S00 4.:5O 0.4. 6.3 766 436 6.

5u 4.19 0.35 '*4. to] 386 -6.9
6. eQ :62 4..3 641, 121 -t64

.7 20 ?. ~ 80 21-
_1:9 J6041 -'1.4

0b Se.l 0089 *846 161

80 5oP5 1.01. -3.4 4.09 131 rja
900 4 9 t 11 A
950 3.91 t.45 696t

11000 2.96 .63 -2R. d 215ji -
t0,0 .6 .12 -0.0 1),( -4..5

.IO 600 103 -3b.t6 4,e -4.4

ORA(J 40CR. wr. 0.084 GRAMS PCT. DRAti CHANGE / I12Go YAWI4*2 2.12

RANGE HEtGH I TUF AN~ OF FALL v ENERGY U(V1/0C(ICI DRAG)
M N SI:L, MILh M/SFL JOOLLS ml SECIP(.

0 0.SUL) 0.00 1. . 1389 L )3,! 0.0
0 0.00 0.00 J.y L0f9 1501 0.0

rSo 0.It8 0,04. 3.6 1363 14.49 -0.3
too 0.is 0.07 303 1331 1393 -uq i-
150 0.51 0.1 30j1L139 -0.8
?00 0.6h 0.16 119 28a -1.0

so 0.18 0.19 2.49340
00 0.90 0.23 2.1134 ld16

40 1.14 0.35 at58 1040 3
550 19 8.40 lot 3 995 -2.5
600 1.23 0.'49 -0.1, 1083 901# -209
6150 * 21 0.54. -0.b .059 867 -3.2
700 .18 -1.0 1035 UP-3.4
750 .12 8:789IOý -3.6
So.04 0.6 96 752 -3.8

850' 10.94 0.13 -2.t, 684 0 -4.2

0. 06j O84 N L641 -4.4
*a, 087 0 .89 -4 .3 694. 614.- ,

i85 8:25 0 91 4* 811 58J -4.13
10 000 L 5b849 551 -4.9

561 SC- 1-71



I yrk SC i CAL I bR 6050 NM AVERtAGE DENSITY 4.08 UXAMWICle

PRO-I. WT 1,6 GRAMS PROJ. DIA. 4&571 NM 114PULSE Itt1 Lo$U o ~f
ORAC. RLICR. WY. 0.~00 GRAMS C146a WT* 4.41 ORA4M . 3450T- WT4. 004#41 GR-AMSi

FTwisr KAtE Nh PGT* OKA4 GMANGk / l0EG. YAWI$AI 0.74

i&ANGt HkIGHT TF ANG OF FALL MAE 5EN 1V/9PRJ!A

1u O.Uu .0 4.9 4979 -1.800

5(, 0.24 0.034* 1619 2043 -4.6
1900 0 .46 0.06 4.5 11g94 1899-1.
150 006IU * 9-.
'iou :8 0.3 43 e
550 on' 0.41 .2 h00 -A.0
640U 9. 0628 2. H94' -4.4

570 19 f ob9 -6.9

c :8 0.72 69g

9su 1.19. 0.97 -6.i 509 01 to~
1000 Loug 1.07 -(3.4. 4133 60 -11.6

'.00 2~o 2 3.66

UR&C, klICR. wT. U.084 GR4AMS iPcI. URAU CHANGE /(DEG* YAWI**2 2*.LZ

RAIJGL HLIGrHt TUI- ANU OF IALL v LNERGY u(i(V/utPc. UgAk..b
NA SLC MILN N/SEC JOULLS M/S~c/Pl.t

U (3.0 0.00 205 1679 i'2M 0.00
U O~oo 0.00 2.to 1679 22 CL 0.0

so 0.12 0003 2.3 t bS 2110 00

SO 014 :09N, 196 1 5-0.8ano Os42 Ooij 1.!1 1569 911, -1.1
25u 0.50 0.16 1 05 54L 850 -1.4
I0U Ophi 0019 .b 514 1784 -. 6
350 0.64 Q.d2 40? NOn7 I
40U 0.69 0.26 0.9 1460 16 o ~ .
450 0.13 0.29 0.b 141 llI

;0 .4 0.33 0.4 41 4
5 0.O36 0.1 3490

6O00 0077 0.40 -0.1 35i4 42,e -3.2650 0.71 0.'43 -0.4 1 8 1366 -3.4

2W 0~ -41, 0.1? 6:
900 0.5' 0 11:3,W R10-.

btu 054 0.59 1224 so -4.4900 n ýl 063 :kl q0 4o950 0.4 0.6.3 -W.i i17 I 8 -4.8
1000 0.29 0.7? _Z07 1148 IU)( 500
1050 0.15 0.76 -3.1 1123 9 g-5.
I10u 0.00 0.61 -Jet) 098 929 -.59

562 SC- 1-72



IYPL sC i CALIBER( 6.50 MM AVERAGE DENSITY 4.08S GKtAMS/C(.

PIMJ IWT - .bM 84 RA*6 PROJ. DIA# 4.83 MM IMPULSE 0.6 Ld. SEE..

0RAGý'Niw-To 0.f000 1;-RAMV- t-iO6 WI. -1#05 GRAMS -SABOT 47. U6189 GRA*MS

rwIST RATE NA PCi. UKAG CHANGE / I0kG. YAWI**Z 0.14

RAG H O o N OF FALL V ENER~GY nfliV/pIPLT. lUtAAU
RAM m, I'cHT ANG M/sEC JOUJLES P-/SCC/Pc1

u 0.000 0.0 27s4 L03h 140L 0.0
o 0.00 0.00 z7.'4 L038 9 0.0

50 1.33 0.05 26.9 979 8H1 -0.6
too 2,64 0.10 26.3* 9L9 fit -L.2

3 1 0. it) e-. tS68hO' 5:1 2 o2 5 8# Z.
250 6.3f 0:.28 tool 7'0 -.100

u 7 8.. 23.4 8 9f-0

400u o43i O.si 63 -4.1

-50.., 5 U( IJ65 294 :

100 :6.164 9

TOU t.o 0:00 0.9 li03 121
r50o 0.354 *.O 4i.1 2016 7U -.

1j93 o6 '.* 993 06u-.

2900 1.a .204 -.0 23?9 5d2-.
9su .au 9 -4.14 4 3A-101

0.42 6o. 9 563 -568L9330
Loso 4 .5T 1.95 7dN

7100 :80 0-t0 7 7i0 4911

20 8.94 03.7 70 101" -9L.1
so 03 .01 -'..a 686 946 -(1.21
198 -5.9 60693 91 -1.'.

74 -3.5 97 t

1000 0 0..2 -. 6 60 -319

51.N4:0 -10 1 0 S4-1.9

563 .SCN-1-730 54-4:



TVPI sc I CAt.I BFR t,.50 MM AVEKAGk DENSITY 4.00 GNAMSICLe

PRO.). WT 1.840 GRAMS PROJ. CIA. 4083 MM IMPULSE lei Lbe SEC*

OR1'1 ROCA. Ole 0.000 644MS Ct46. WT, 1.95 GMAMS SA8OT WT. U.389 GRAMS

TWIST KATb NA PCT. DRAG CHANGE I bDEG. YAW1*02 0a74

MANGIE HkIGNI Tur AN6 OF FALL V ENERGY DMINiOICT DRAG)
M Skc AILS M/SEC JOUJLES N/SEVC/A1cT

0 0.00 0.00 tied 320 4 0.0
.8O 0 320 603 0.05 .0 8:04 1 .5 162 415 -0.

lu1, 0.08 Oi 0
201) 2.0e 00.7? 1094 10u6 h1

750 2.76 0.91 -1.0 4U2 8 -8.
400 1. 1 ) . 21.0.69>R1 -31.6

45 1.15 0*4 N3 :5
90119 4. 9 4

N 9u 4.01 j 4o4 62 73
11)0 5.54 81.6 219 554 -.

u5 (J.66 0.00 4.1 4452 0.0

Soo 5051 1061 3.3U 4?95 -d.
ti00 042 019 3.031 -1.0
OU 4:19' 0.4 12.2 1 69  4 1 -71.

300 40fd 0.2' 21.3 792 19 -5.3

_os 103 ts -2. ::

11Rki OCR wt 0 0.56 RM _eUA HNE D~ AI* 9.

-NG t T O N FýL 99 ENERG -31/~.r A

80 .1.14 040 -e 12 946os
so5 .03&, 0.77 -40 92q 7 0.
Lo100901) 0 140t 668pO

-6.1 005 01 331 1i -0476
do5O 07 1:8o JO 1528 103 2-

564O6 00U211I9 11 SC1.2 4

3ou 499 0.24103Lis 65:1.

Is . 4_ il1



IYPL SC I CALIaER 6.50 MM AVtKAGL DENSITY 4.08 GRt*MS/C(..

PROJ. WI 1.640 GRA1MS PROJ. DIA. 4.63 PM IMPULSI: 2.1 Leo !iEL.,
DRAG RDC Re Wi. 0.000 GRAMS CHO. Wr. 4.2? GR4AMS SAbUt hT. U.389 GRAMS

TWIST7 1012 NA PCT, DRAG, CHANGE / E~ YOO AW)**2 0.741

A"1 Hk IGHT TOF AING OF rAiLL V ENrR(,Y umV/D(pcT. nRACi
M m sec MILi M/SEC JOIJLLS M/sr.L/pi'I' U 0.0 0.00 4,.9 1633 297,e 0.0

1.0 iA48.34, 76:0
50 0.68 0.48 4,3 1436 01 -.

800 1.9q 0.1372L4 5 Ii -2.3 9 4
25U 1~s 0.80 -32 6340 1671 -10.0
300 1264 0.2t . 129U ~153 -10.5
400 t.19 0.9 -oq 20525 16 -40.9
t880 1:1) -:I ': jJi:2. -0

1100 09 .. 40 -I3. 931 2 -11.

80 0.90 0.02 2.0 1633 94b -1.0
850 0.1$2 0.030 3.41 1640 37b ,o

901 1a64 0.06 240 5.b 1 11 10.
9i 39 0.091 -o I. 152 25 1 -1049

1.6105 u -0 70 .0 -1 lei
lou 0.60 0.19 -1.4 41 6 -L-

1100 0.72 0.26 01.3o 43 lM1

65 0.E0 0M41-.4 1303G Jo5~t: to -3.2IP.

U0 0.77 0.48 -. 1 1633 1972 -3.4
50 0.70 0.020 1633 2454 -0.7

900 0.12 Qoa3 282 16U4?7,
I3504 D Ub2.di 0.6 1 ?297-.to 0t 09ý0155 W2e:

290 0*52 Dells -24 5Q4 ?07,£21 -4.5
3500 0.10 0.73 -2.u 1434 19169 -1.
430 0.72 04726 -3:2 423 1,812 -?4.9

H10 0.00 1:181 -3.b 10 . 3 PI20
565oL Ool -~ 12 6i C-1-70



rYPL SC L CAL I BLA 6.50 "M AVEKAGt DENSITY 4oOi GK~AMS/CC*
PKoJ. w.T e.038 GRAMS P140Je DIA. SODS MM IMPULSE 0.13 L04, SELO

ORAC, ItCR* %T. 0.000 GRAMS CHG. Wt. 0.99 GKtAMS SABOT WTe 09331 GRAMS

TWIST t(TE NA PCr. DRAG CHANGE I (OGe YAVj**I 0.?A

RANGC HFIG~r TVF ANG OF FALL MI JOULES U M/5tP/TDRG
K M Stc MILSEC JUEM/EIc

u 0.00 0:000 3* 97 150.

SU t.4d 0.01, 2909 910 sb-*

el00 5.14 U.24. 27.1 740 Vi8 -.ý-2.3
2ý .u 0.31 26.1 6b3 499 -'e. 8

350 9.5J9 0.47 .o2 5 23 u-10
'.00 10.74 0*56 225 .S 59 288 -4.3

4' .u O6 0 67 231 -4.?
'500 12*?5 0.UF 0.9 -1 o 4.9
550ý 'L3.!) * 0.90 Lotat 3 2 4 11 -5.0
62u L4.18 U1.4' LO.e 333 lid3 -4.8

65) 14.59 1.20 Sob 306 to0 -301
7O0 14oli l.3? -0.1 ids i -.10
15U 14.51 1 0 5 -0., ? 615 T-3.0
pou I'..07 1.75 -14.3 2 41 65 -3.0

85 11 09 26 3 51 -3

1000 7.34 .:69 -5ti.0 IRS 31 _W69
1050 4.09 207 -14.41 L76 32 -2.9
Ilou 0.00 3.21 -92.6 160 2f -2.8

ORA~(, RUR wt. J. 115 GIAAMS PCT. L14*0 CHANIGr / UFC.. YAwI**2 2.12

RAN';L rIE 1uNT T k* AN6 OF FALL V ENERG.Y 0IvI/D IPCI. DI4AG)
M SLC M I S M/ SEC JOULF.S Mi/UCIPLT

U 0.uU 000 0.00. 967 L15. 0.00
U 0.00) 0.00 813. 96? 100k) 0.0

so U.40 Q0O, 1.9 946 956 -0.2
LOU 0018 0.11 7.4 925 94 -0.4
L50 loll 0.16 6.6 905 -0.6
200 1.45 0.22 6.2 d385 83J -0.1
250 1.1'4 0.27 5.5 864 79'j -00
300 9 9 0.13l '.8 1344 758 -Ia2
350 sk1 0.39 4.1 825 iu :-.

40 :0 *53. 805O 681 o16
4S 5j sbz6186 654 :1.7

550 26112 8.6,09749 -:11
600 Z.75 0041 -001 '129 560 -2.2
650u Id 0.18 -k Ito71 531 -2.4
IOU 3.1b5 0.8b - .0 692 soot -206
750 2.1,13 0491 -3.1 613 411 -2*1
1300 2.16 1.00 -4.1 h56 45L -2.9

85 61 O8 -5.4 638 421 -3.0YOU H4.11I -6.? 620 4034 -5.1

q 0 1:48 4 80 603 310 -3.310Ua 06 1:33 -4*116 3 d-3,4
1050 0.a',? 7 :4 -is) 569 3313 -.30
1100 0.00 L5I -1201i 553 31t8 -3.6

S66 SC-1-76



TYPI- sc I CAL Ir4SIR 6.50 mm1 AVERAGt IJkNSITY '4.08 (6MAmS/C,..

PIgoj. wr ,F 1311 GRAMS PKOJ. DIA. 5.08 MMP~ IMPULSE 1.d LO. SEC*II OAG RWCRo WTo 0.000 L,14ANS CHGs WT* job$ GRAM4S SABO[ 4.* 0.331 GRAM%

UTWIST W~E NA PCTo DR~AG CNANGfr / 4oEc YAWI**2 0.74

RANG H*IGHt TOF ANG OF FALL v ENYRHJY U1vh/O(pcr iIR4A6i
14m$L MIL!. M/SEL J0IJLk: P EL

*0 0.00 0.00 13.0 121 16734 0.oU
so 0.63 0.04' 12.1 11 145 15 2 f-.

IOU 162') 0 4~ 12.$ 1139 1Jt-1.1
t 50 1.ti t 0.13 11.9 1)0R3 1254 -1.7
200 2.42 0.18 LI.1 102?7 1121 !3

400 4.',1 0.40 9.1 800 6H4.
45u 490 0046 8.2 743 590 -.
s3ou 5:28 0.53 7.24 60 FPO,#
&J0 13061 0. (1 601 ht1 426 6.
boo 5.bb 0.69 4.1 576 454 00

M) 6*id 0099 -1.5 421 189
8300 6.03 1.14 -4e7 315 L'it
1150 5.72 1.26 -eel 335 12o -702
900 ) .11 1.42 -I.b Jeul 101_5*
950 4,38 1.5k) -19.3 286 81 -4.6
1000 3.28 1.77 -2 5.,1 i66 lu -1. 1
iOsu 1.fi .96 -33.4 248 6u

11IO0 0.00 17 -4.2.1 213 57 -

ORAi, RDCR. wT. U.115 GR~AMý PCI. DRAkv CHA'JGU ( DUG. YAwl**2 2.12

RANGL HE 1G14 H I fW ANG. OF- FALL V E'Jý-RtCY UlV)/U%'PLT. fhRAG.)
MMsrc mILJ m/Skr J01'LjS M/SýcP' r

0.00U 0.00 4e.7 1251 1,#3,e
U .00 U. U0 '..7 1251 1671 0. 0

5U 0.22 0904 4.,4 1,22 A 1611 -0.2
15u 0.5.2 0.12 3.1 1 i. I.3 19,'
00 0.80 0.1, 3.3 1100 L3 -.

SO 0.96 0.21 3.0 1118 13 ?d
H 00 1.o 9 0.25 2.L I11b 132413

50 j 21 0.30 2.4 le313 0 1093 IIL -L.5
40U lei OOis 1.t 1071 q1) -1.8

50 m ) 0.44 68lfb20 -2.2
5 0 1.4d O.4'J 0.3 1006 0103 -?.4

60U 1.49 0.5'. -0.2 Yet) 1021
650 L1.4 7 0..39 -0.1 963 9 H2

'F700 )43 0.64 --1. 2 94k 939 -2.Y
750 1.36 0.0 to -1.6 9 il2 F

0o 009H 008r -3e7 8160 71 Io.
950 n.1'-) 0.93 -4e4 84U 14.:-.

1000 0.56b 0.99 -t5.1 020 70(1 -4.U
1050 0.30 1.05 -5.'9 du0 61.4 10. 1
1100 0.,00 lo11 -6*1 lot 63d

567 SC-1-77



TYPL SL I CAL IBER h.su MM AVERAG.E DENMIY 4i.0M 0iAMS/CC..

ORUJ. or 29lLIA GRAMS PKCJ.-DIA4 5 06O NM1 14PULO 24,1 -L*-S

DRAG ROCA. WT, 0,000 GRAMS CMG. Wfe 4.11 GRAMS SABOT WTo 9.331 GRIAM%

TIwST RAlE NA PC!. UftAt CNAWE ,' UtGo YAW)*02 0.14

-1 A'4Gt HEIGHT TUF ANG UF FALL V E-1ERGY b(dV/fl(ICT* L)RAG)
m m srL MILS5 M/SEC JUULES m/Src/p(.r

u 0 0 u 0.00 5. 1 1586 1L01i 0.0
u 0).U() 0.00 t.t 151111 268'4 0.0

0A .0 1 4.4 15i 4d 4509 -0.5j
Lou 0646 0.01 0;. b of 7b /3344 -let
1';u 0.70 0.10 4.4 1423 2161i 1.
200) 0.91 0.14 4*2 1368 foot -2.2
25U 1.11 0). 1 3,9 1M3 184S -2.8
100 1.30 0.21 3.6 125 7 1690 -3.3
35U It 1.f 00.V 3. 1 ý 202 L544 -1.9
400 I *.h1 0.1u 2.9 1l' 14 404'..

4S .f) 0.34 2. 1 j00 2 6')-j
r~u as * 913aU1453 M -5.8

1)5u I.- t) .4ý W)977 L020 -
60u 4e .03 0'# 1.~ ta o 0 -66b

F15 .4 0.31 -3.0b3 6 5144 -9.15
00 1 .6'i 0.90 -4.6 52 361 - t0.0

SU~uL I1.z) 1.0.4 -b.2 4 7t, 24/ -10.6
110o (300 1.32 -13.8 140 154 -10J.6

ORV.- tuti. wr. u.ttis Giý A;' s PCT. DRAG CHA-46~tF i OG. YAWI*42 2.12

A'1 G H If cadl HT T0- ANC,(;F orALL V L NE RkY n(V)/f (PCT * IjtAu)
m St 1 m/sr JOUL LS M/St-(/ P.-r

u 0.00 0.00 2.7 15136 310-1 0.0
U 0.00L 0.uO let 1586 2689 0.0

50i 0.13 0.01 2.0S 1561 60j-1) a 2
Lou 0.?,. 0.0h 2. J 1537 153-0.5
150 0.it) 0.10 d.l 1511 244d -0.1

I400 0.1-1 0.27 0.9 119? 2062 -1.9
5uu U.?me 0.14 0.'it 1345 42d-2.4
55u 0.84 0.18 001 1321 1853 -2.6
600 0 . n 4 0.a41 -0.e 129h 1787 -2.0
65U 0.a 1 0. Iff6 -0.53 1274 72-*
IOU U * L 1 0.50 -Uob 2jI(A0-.
150 0.1, 0.54 -1.1 220 b 596
800 0.71L 0.5)8 -1.4 120 53 -i.1
850 0.54 0.62 -L01 1181 471 -3J.9
900 0.5 06~ -26.1 5 420 ::950 0.44 0.71 -2.sJ34 :

1000 0.31 0.P3 -2.9 14 1101 -4.5
1050 0.11 0. nu -4.1 1 1 ! 256 -4.7
1100 0.00 0. t14 - 3o 6 k070 120'" -4.9

~68SC- 1- 78



rYPE. C L CAL I HER 6950 MM AVE4AA~ OFNSITY 4.08a GKAMS/C;:.

PROJ. WI 2.B6b GRAMS PROJ. DIAS 5.56 mm INPULSk 0e.1 Le. SEL.

cj~ý*Vlw Va uRN . thG M .0 0t GAMS SAfiOV wY. 'i.Z22 GfkAMS

TWIST RATE MA- PCT, D)RAG CHA4GE / (EG. YAWI**2 0.74I

RANGk H1FZGHT rap ANG OF~ FALL MA EFR0Y D(V)/DIPCT. 014AGI
M m SEC MILS M/ E. JOIILf /E/i

0 0.000 0.0u ly.1 822 L02o Q.
U O6uO 0.00 39.1 B22 4910.0

5u 1.90 0.06 ib..1 710 k83's U.
IOU 1016 0.13 37.4. 711) 721 -1.0
P~u !)i 0.20 16.4 o~, 6 1ý I
Z00 1.33 0.28s 45oL 3J 21
2bU 9.:0 0.36 330? ~ 67 45j? -2.5
300 10.64 0.46 32.u sb 311 -2.9

350 Hel OSI6 30.U0 j *
40 *)a 0:.67?70 426 C.1 1.3

450 4o86 0.'19 R.4: 3P~3 201 -ion
50 5041 0093 20.1 345 16? -3.-#4
50 16.88 1.9w 6 a 0 3~ 1[, 41 -j.2

6001 51.54 1 ./' .0 295 123 .
650 192 o.42 4521Iu-.
700 019b 1:61 -2.4 R60 9-2.5s
750 17.61 1681 -10.3 243 lb 2.
boo 16.95 2.o2 -19.3 228 13 1.

0671 -2: 42.5

1000 8.4 6 .0 -10.0 17543-0
1050 4.18 3.32 6 14 3d _*
1100 0.00 3.64 -10105 153 11 -.'.4

ORA( RDCI4. Wts 0.115 GRAMS PCT* OKIAG CHAN1GE MFGU. YAW)~*2 2.12

RANGE HL I jHT Tot ANG OF FALL V E'iEp(iy U(V/fIPIU(To I RAG)
M sc M[Lb M/ SLC JCULe-.S 1 /SfE/ PLT

0 0.Uu 0.00 1o82 02th 0.0
0 0.UU 0.00 IL:&iie '15 1 o.0

5u Ue.Sb 0.06 L1.U 8U4 qiLý -u.?
100 I 00B 0.12 1U.2 767 9611 -0.3
1150 L456 0.19 904 769 4301- '
20U 2.00 U. 25 1105 7 5 2 191 -)
250 2.0.12 7. l 135 750 ~ -o. n

4? J.67 ?A ?21 to
1 4 6 681

450 3.5 0.61 j 0 1 669 6 d.ý

:1*4652 59:e
600 3.79 0.d4 -0.1 621 534 -0
650o Id.,u 0 :1:4 605 ý0 1 -. 70
7Q0 3.h I-f2.58 480 -,. . 2
7 0 3.5 0 -4.3 574 45-) -2 * 3

.5 3 27 -7.,j J44 4U8 -2.5
900 153 1.36 -9.2 530 18, -2.61

f100 0.00 :1.2 473 105i -1i.0

569 SC- 1- 79



E

t YPi. b~C I CAL1IHV1 6.50 ON AVERAGk: DENSITY 4.06 GRAM4SiCC. 1I Roj. Ar d*.815 GRAMS PKOJ9 DIA. 'JoS6 MM IMPULSE 1.2 LO. SELO
o"A~m Rucii. Wr. 0.000o cgAms Ct46* WT* 1*6i GRMAS SABOT WI. 40a290 6RkAN
TWIST RATE NA PCT DRi(_'CHANCF /1010. YAw*l'r 0-o 7*

RAkIGL- h tlIcH I TOF AN#4NQF FALL /V, EN5RGY DIV)4/OPCT.*;AAc

0014 SIC 54L /k JOULlkS 14/ldP

0 O.u 0:00 LO*0109 1830 0.00
u 0,00 0.00 1790 ~ 098 19 0.00

i Oiu 1.063 0.10 16.1 9915 39!3-0

2?G 3.ieh 0.?0 15.U 892 1120 -2.1
i iu 1.0 8:1 L4.1 '0% 994, 2.6

1513 ) .2 2 0.392 15Is
4,0U '.301 0.4k 1191 6U6 66,t -4.1
450 6..$ ti 0*53 10.6 635 5etf -4.6
SOOJ ts.t&1 0.t1i 9.3tes 41 ,s

600 *6 1 0.80 5.7?8 1 r.

1,00 7t, 1 1.31 -7.3 15 19-*

90.646 106 71.7 II4 1I 3 1:
llou 0.00 544 -50.-1 967Jo

CKt RI-i. Wt. 0.1t5 GKAMS PCT. DRA%; CHANGE I(orG. YAWI**Z 2.12

RAi&~iC Ht:1(HT TuJ ANt, OF FALL V ENErRGY OIV)/DIPCT. DRAG)
m St-L MILý, MiSEC J01JLfS1/ LP

u 0.uuj O.uO 6.1 1098 183U 0.0
0 0.uu 0.00 h.1 1098 l6ql 0.0

0a0 0.e9 U05 501 1078 1635 -0.2!
IOG 0. tbf 0.09 1.3 1058 1514 -0.4
15u 0.bL 0.14 4.d k109 .5414 -0.6
200 1.04 0.19 '..3 I lu19 L4b -0 a 8

2u 1.24 0.24 3.9 1000 140o -1.0
306 1.4d (3.29 3m1 3 V 45-

3U L5 U.4 146i 92 :103

1)5 .41 0.'56 U65 db8 1093 -2.00

600 64'2 U.b~l -002 867 1041 -.
65U .90 0.6? -00 89 oa
700 1.61) 0.93 -3.9 ti7 33 L-i59

900 .26 0.98 -4.1 760 79d -3.1
95 Oe 5 -. f4f 761 -)83

1000 00.12 1.12 -. 07 725 -5.4
1050 0.59 1.19 -7.5 708 690 -3.6
1100 0.00 1.28 -8.,) 691 651 -1.1

570 sc-i-so



tYPL %c I CAL I1IFR 6050 Mm AVCE(AGt 1.1CS11Y '4.03 (.IAF`/C!r.

PROJ. WT l.iodl G1AMS PIOJ. lilA. 5SeS MP IMPULSE le., LB. bEL.

r11R&G-RDC4t. MT-* `G(~oi GRAMS- i1G.6 wT. 3.67S GRAMS SAR07 x7T. 0a.220 GA'dVS

TWIST R~ATE NA PCIs DRAw CHANGE I (DlEG* YAWIS*2 0914

R~ANGE HF IG14T TOF ANG OF P-ALL v ENLR(Y 1'(V)/L;(PCT* ')14AG)
m m s.FC M4ILS M/SFC JUIJLI S M/ SIC/ P~. r

u 0.00 0.00 S.u 1469 321. ) *
u 0.00 0.00 ,. H 14g 03b 0.a

Su 0.628 000 '1 .6t 14tq 2 113 ý
1oo 0 .*, 5 0.0? 5~ 0 1369 13,- I. 0

L0 udiJ 0 .11L o i. 1i1 V 44-ý - .,
20u L0f) 0:' 4.1 1269 226') -2.0
21U 1.2? 0 9 404 1 to 20AH ,16

0.423: 4.1 1167 1918 -3.00

1011 8:221 6 101

40i 0:ii to 910 1166
6 ~U 2.*"i 0.7 It 3.1B5 0JG-.

40 0.6 -05 7630

iUl ht, Oo6 -503 4553 43U -q.

LO 0016 .21 -Yale 4!3 294 -for,
1100 0.00 1.40 -00.1 37? 19 S-

flRVU RUCK&. vf. 0.115 Gt Am S PCT. i.MAAb CHANGE (01:r. YAW10*2 2.12

RANGE HEIGHT IG0F ANt; OFI FALL V 0,11RuY I)()U(VI/ ( I' al~

0 000 8).u0 joie 1469 I273. 0.

050 0.' 4 20d 3U2 60 -11.9
2 0 0.73 0:211 109 360 -1 :Lo

450 001 0 0f -0
6~U 96 0.4~ -0.3 1 J.9 9? t,.

7g009 0.3 -0.) 14 70 91

boo Oeba 0.62 -147 1129 177-1-.
900 00h OI7941 -Job

950u 0.30 .0 -36104 5 -5l

ITOO OoL9 S~dl -301 U9 4u4

571 SC-1-81



PRoj. t -s.681 GRAMS PROJ. OIA. 6.10 "M ad&LI O b-.- Ut.Y

[RA(, I&ULR. WTl. O-0Uu IiRAMS CHO. wT. 0.78 GRAMS SA80t kvT., (,.65 GRAM$

TWSTA&TE NA PCT. DRAG CHANGE / (DEC. YAW)$** 00,14

-AJi~ ANit E 1W1 Tuf ANG OF I-ALL V ENERGY L)IVI/UL PCT* DRAG)

m SEC NILS M/SEL JOLSMKFf

5~a to "E U.6 -6e4.3 64 :
LOO 0054 0ý5 35 4- .

1)00 900? 03s.29 5i 1,-0

3U 0.003 0.50 16.0 433 34-i 02.5

1 5U 14. 1 111 0.00 Ab.5 739 99 -0.0
41 0.76 0.0, 15. 6H8 147 -. 29

Do0 1.7 .1 639 -2.7
?.98 0.94 .bj 65 4-.

* 00 443 1.8 -' ?H 413 -2.0

C5 .U 1 Otc 1.45, 46B5 39252.
h0 Ok lei z~ tý 15 -2.2

b950 .1 244 3 -2.3
7'U Joe 1.I Z.O -?.fL 326 394 -2.

1 9100 0.0 ?.1b -24.4 AO9 29

572~i SC3-1-832 4 4?

Lbod4 2.76189 6 -2.



TYPI- -St~ i CALI SEA b,.50 "m AVERAGE IJENSITY 4.00 GKtAMS/CG.

PROJ. WV ý04 GRtAN$ PROJ. QIAo 6.10 MM 11APULSE Lea! LH. SEL .

TW15T WATEF Nk PCT& DRAG CIHANGE IUF~o YAWI**2 0.74

RANGE HEIGHT TOP ANG OF I-ALL V E'jr.~,y C(v/LHPCr. UR1AG1
m P Sf-C 14ILS 14/SE-C JOULLS /r/t

u0 0002622o 5 12 .

0 0.00 0.00 8.14 95'9 169,0.
50 06 0.003 21.b 911 1529 -

LOU L3:1 e L.2 o,7 890 B1 -0.
00V 3016 0.33 4.'. L: 16 1221 -1.4
350 5909 0.3? . A 9111 -1.4
300 50914 0.45 3.0 623 12f7 L.

3500 2.5 3. 0.0 4% -10.4400 .2 cl-usj' -41.
450 8.43 006? -1.o 7'. Z3 5100 -4.
700U 809w 0.11 Liltj 49457 -'.2

800 t 9.14 -.8440 .r 7
05 192 1.0 9~.1 '#OO 176

900 10:: 'd -0.6 M$ 61 - .9
4100 9.u~ d 10 -8u.b 24 16U -1.2U

O: I *.3 I2 9

100 401 23070 3 V2 %I8

luri 2*1 2.5 _5 01 1 80 2.1



'.cPI CAL 1I BE .50 S NMM AWN46b OIFNSITY 4005 GRAMW~C(L.

BPROJ. mr 3.68Ii GR~AMS PRtOJ* DIA. 6.10 MM IM'PULSE 2.1 LID* SEb.0

O3RA%, AA)LR. Wr. 0.000 tRAMb .14G. Wt. 3.40 VRAHS- SABOI T.-41'eo*06 44AMS

AM.% E14HIT fur ANIG OF rALL v E~rkIWY IiVI 40mpr. I4IAGI
fASEFC MILS M/SEc JOULES /iL~fp(.y

0.0 0.00u137 33 $

13t, 0.14 (.04 . l 1 ,4- S
I Uu . 0.0(H0 15 89ý-0
I r)u 0.1, 0.11 io 2ui ý 84- .
le 0U t0 ). .iS ') J

I'00 2. l0 4 .11iW 1
15ue 0.m) od 9152 414 -4*

i J0).' 0.51 2.1 t~ 261 _59?

I-U . .3019o 6041 756 -

O R00UEI1 l2nII 6N WLL 061 -. u21i-.

9SJ .66 0.00 d 65 414 139d. 0t.0
I o .19 0.04 :11:1 420 32,2:H6

I 3.0 6 :1 3b20 2 U 4 -. 2
I 0L 1.u2 10512 801) 146 2210n.

0U )o 0.4003634 3100

0o .3 .61 -19 301 J4J-.
I 5U 0449 0.12 2. .42O 4 8_6
?u 0.143 0.17. 15 1 11

1101d0 :~ U..) 4Jf -. 0 935 8L-.

ts~~~~ci DU84) .9- sd

61U I L s)4_ 0 0,11 4 4 2



TVPfr SC I CAL I OLR 7962 NM AVbI&AGk OENSITY 4..08 CKAM$/CCe

PROJ. Wt 00266 GRA-M& PROJ. DIA# 2.54 MM IMPULSE Oote Ld. SEC..

DRAC RULARe WT. 0*000 GRAMS CHGo wt. 1429 CRAMS SABOT wT. L.238 GRAMS

RANGE NgPAG H T JQ ANG ?[,FALL E N#RrGY D(V)/0(P(J URAkJI

u 0.0o 0.00 100.0 1312 1294 0.0
0 0.00 0.00 10080 11I2 229 0.0

Su 4 i 0.04 99.1 1200 191 -1.1
LO0 9.8 0.08 99.3 1086 1,51 .
ISO 14.10 0.13 9d.(; 972 126 -.
20U 19055 0.i4 98 .2 8) 9 m -46
25u 24.37 0.21 91.4, 743 i -. 3. 1
300 29.15 06e4 610 55S6.
"113 33.tsh (.41f 4 4.M Is0 30 -7.7

.ý 840 0.5i2 92.¶i 4 8 2)

"111 -4.9

ho 0.93 il$ 36.7L -t
?50 61.19 lot? L3.3 1,16 -

gou 4.11 .52 1805116

950 '.7.02 4.36 -106 R 1 2s4
1000 34a'Ai 4.90 -0343 65 1 -2.2

DRAG; ROCf. Wt. U.014 GR&MS POT. bRAG CHANGk / EG YAW)**2 2.12

RA'4GL fEI(;HT Tor AN OF0I FALL V ENI-R Y fl(V) /oh'Cr. u.4A.,;)
M A St:C 1 1LS M/SLC JuULL S M/ $cpf,

G 0.00 0.000 1312 Q9 o
0 0.00 0.00 6..i 1312 2214 0.0

.0017 5.26 11d 28 1Iby -Leo8

3. :H 0.31 3.9 997 13L 11
40 1,1 0.36 3.-4 954. 12U -3.',
4 219 0:4 W s9f0-6

100 4A 0. Ste5 81 1 -' *4
60 4 09I,7792 82 -4.7

650 1*49 0.6% :0.5 753 14 r6
700 .46 0.72 -1*() 715 6?1
750 i.39 0.79 -2.1 08~ 6 0
ilOU 2.2? 0.81 -36d 6441 94it-
ti5O 2.09 0.95 -4' 6011 4ts-.
900 :.84 .03 _59 S74 43 -e

190 i2 1.12 - .5 54L 1
0o0 0  1 it22 -9.'. %09 34 -6.4
050 0b 1.32 -19.4 47P 3u -0.4

I1I00 0.00 ,453 L 13. 4492ot

575 SC-1-85



ryit $c 1 CALIFIR 1.62 "M AVkkAGk DENSITY 4.01 6KIAM$/CL.9
PROJ.1 wt 0,266a GRAMS PXOJ. DIA. 2.54 MM IMPULSE lei! LI. SEC*
OlRAL. ItDCK. vr. 0.000 w.RAms ChG. Wi. 2.31 GRAMS SABOT lit. 1.236 GRAMS
TW~b1 144E 4A.- -IOU HAG I Wkfl. YAM)91 _- _1 k

kAI1jG lit:I (SH r or ANG OF FALL v EN 5tj DI.4 1 fit;RAGI
m SLC #41L~I 14E JUL ES kI/ L

U 0.00 0.00 S55.' 1554 Is 0.0
U 0.00 0.00 55*4 1554 111 0.0

50 .11 0.03 S6 4 H100 f.5? 0.01 6P4 Y I43
t 5k 8.11 0.11 54.6 1222 19a 3*
dow. 10.fK 0.1i 154.1e 1109 163 -4.5
"Sd 11.t344 ()..? 53.1 996 132 -s.7
1UU jb.uI 0.21) 53.,e 9b2 103$ _f).
isd t .~ 1, 0 5 ,2. 4 16 i -6*o
45U 23.12 U*41 !)?5 4 ' -0.
5i0U 26.o13 0.5&P1 '47.V 440 b-10.4
550 i8.42 0.10 44.7 34q 16 -10.
bOO 30.50 00 Ob 39.7 294 It -N

HUDO 34.84 1.18 -4.0 164 4-4o4
1414 2.11 -25.0 :11 4.1

YO~U 12.19 2.49 -5 5.a2 121 2 -. 0
' 5u ý Ha.) 5 2.04 -95.2 104 3 -a.5

1OD0?00 0b a'1# 3.4 -ot 149.2 L9 -.
I1U5 0 13 a4 d 4.Us -Ou 417
1100 0.00 4.00 -318.*6 6 -.

01W,~ RLiLHo hI. 0o014 CR4AMS PCT a IMALJ CHANG2 E I(f)EG. YAW)0*2 2.12

k A.'jC Gk HE V't1 T01- AN(, OF FALL v ENI-Ruy DIVIIO PCr. DRAG)
m SKG MILSm/~ JUUL*-S M/ SI~C/P(.1

U 0.00 0.00 4ed L554 is 15 0.0
0 ( :0 0.0 '.d 4*i1554 111 0.00

W0 0.,00 0.03 4.0 1505 301 -0.5
Uu 0.39) 0.0? 7 456 1 -1.0ISU 0:52 0.10 .5 140i W-L

20t 0*4 014 .J13b0 ?45 -0
;p 'U 0. F;' 0.9 3.0 J 1.513 2?0 C -2.4
400 1603 0.21 2.1 d66 W-2e8
Iso 1616 0025 2.3 HID, -9.
400 1.?7 0.30 .0 1114 184!3.
450 Leib 0.14 1.6 1129 118 -4.
I0U .43 0.58 ei .4to2

SS .4 O .1040 143 -4.b
6 1,652 0.48 0.j 997 13L -5.2

700 o 0.59 -0.2 912 I0 -59
650 0 00.53) -0.2 912 9 I.
f 15 1.*45 0.64 -1.4 13 7 flu -6, *
RUI) 1.11 0.70 -2.1 831 91 -o *
850 L.2?o 0.16 - w.9 791 82 -6.?
900 1.Lu O.bj -'Jet 752 7d4-.
950 0.90 0.90 -4.1 7461 :7.2

1()() 0.6t, 0.97 -!5. I Ga60 -7.4
1050 0.3o 1.04 -6.fj 642 54 -1.6
H100 (.00 1.12 -1. 1 607 4t% -1.8
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rypý SC 1 CAL I SER 1.62 MM AVERAGE UENSITY 4..08 tiRAPS/C(..

PRoj. Wi U*U266 GRAMS PROJ. OIA. 2a54 MM IMPULSF 2.L LBI. SEC.

DRAG 140CR. WT. 0.000 GR4AMS CHG. WT. 'n~b GRAMS scisor wre L23H GýRARs

TwIsT M-Au. -N4 -tvI :U*fA6.CHGANC r (DEO. YAWI*02 0.14Fl 4ANGE HkIGHt 1[( ANGM( FALL V NI ~ )VI/lijPiftl IjRhG)r 4 MkI S M/ EC .JOULF M1 FL/P(.t

u 0.00 0.00 'es.9 1780 2382 8j.0

100 2 62 0.06 2b.5 1259 -2.2
150 4.21 0.04 28.3 1455 28L -1.3
200 5060 0.11 211.0 1344 ?4u -4.4

5U 6.91 0.17 ?7.1 1233 2 U.ý .
I0U 0.33 0.21 21.4 I.~ 61 -60*8
3b0 9.66 0926 26o9 B601 13-1 -1.?1
400 0.97 0.4 26.4 093 IOU -i45 ?79 L-10.3450" 6 :4 d2: 665 q1.0 14,6 b 02 23.3 '34 41 10
600 15.79 0.f# 449 -12.
650 i71 :?7186 390 1 -12.l

100 4 1'0 1'3* 29R 140Y

95 :2L 'ud141 1 -49.1
6.ou 1419 251 -to.1 123 d-4.j

LO .6 :1: 06 1 4.

ORA~(. RDCRI4 wr, 0.014 GR AM 5 PCT. URAG CHANGE i lflEfl VAWI*42 2.1L2

RA-NOC HEiGHr TOF ANG OF FALL v ENERKY ulv1/L(P(.r. up~i
P R SEC MILS Mlskc JJULrS tM/StL/PLT

0 ?09 0.00 Z38 0.00
o 8.0" 8:0.0020 I780 2.

5 0.14 0.03 2.ti 1128 397 -G.5
Iou 0027 8:6 7 31-1.0SO004 0.4 8:416 5 -1.520 8l 0.1 2.2 15j?? 330 -2.0

250 0662 061 2.0 ( i 300i?,
300 0.72 0.L 1.d W47 ?90 -2.9
350o 0,80 0. L.6 1 '9U 211 -.3.4
4900 0.119 1. 3. 1362 253 -3.845 8:94 1* .0 1335 ?3i -

500 9 0.1 ob 12#881 -:
'50o :U2 .31 0.4 1f4 1 03ý :5
600 1.04 0.41 0.1L I195 18
650 1 4 84-031911

70 50 -0. I 114 16u -ti. 3
.5898 0.54 -1.1 10h0 lti ~ -6.7

Fl.191 oesq - I.,> jltb 13u -1.0
85U 0.34 0.h4 -2.u 973 1 J4 -1.3

I1 4 09 2b 3 -1.6
95 110.5 -0 89 104 -1.9

0.8 *4 o i1 -3.9 844-.4.2
1050 0.24 0.87 -4.t, 108 85-,.
1100 0.00 0.91 -5.4 169 it781
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TYPE :SC I CALtbirk 1062 mm AVEK4AGL DENSITY 4.08 GKAMS/CC.

PROJ. ý,r Us.'t60 GRAMS P'ROJ* 01*. 3*05 POO IMPULSE 0.e L11. SEL.
ORAL. RULR* Wi. 0,000 GMAMS GHG. WT. 1.44 GRAMS SABOT Wi. L*166 GRAMSIL w~s:at. ~ -PCTw- DRAG c14"E: IDo M-09 . 0.?;**d j~

')u 2.80 0.04 56.9 1 65 02 -0,

?0u 111 W95*f nt1? -7.8
fI .1 .1 4 77i '14 -7.8

WuO 13.1 GO.2 -13.2L 169L It -1.6
40ju elcI -.1.4y of 9:

1000 4! 0 1 al.406 3.613 41.. -2.

U 0.020 0 1 0.062 1¶ el8 0.0lo -b
foFu 0.0 * 0i.00 6a *9 0.,0334:IO 4 o to 10-1
1'.) 33e4O u1uo 4 3238 1 -o0a

0 e* 9 2 l.I 61. -1.4
5 0 kS 41.O 30. 7 9.6 .!.) I2a

1 OU 20406 0.61 314.4 9'q 2~
L0 Iu 0.3 010' 2 af.s

UR(Ritk T..'. GAS PL*UA *folb I W G ' A W10 2.

U~ Gaut) 0.7O 6,2 129 1289 -40
0U 1.91 0000 -6*1 219 3110CI

Su0 10 Wi fOmQ 5~ 4 611)8-.
Lo5u 0.1'sU 0001 4 3 -0.9
20u .O 1 .3 #01. d2 6211 -6.0 li

2576J1 02 4301 SC1-8S



SYL C L CALtRCR 1.62 P'M AVER4AGE DENSITY 4.08 GRAMS/C(c.

PROJ. wt U.di6U GRAMS PROJ. UIA. J.o5 MM ,I"PtJL±E 1.i La. SELO

DRG UST OWTo 0.000 GRAM3 CIGo WI. 2.24 GRAMS SAGOT WI. 1.166 GRAMS

T NS Rf I" OCTS WAG CHANGE /tm YAW100 0c614

R~ANGE HE 4HT ANG~jFALL ENIFR4 DIV)/OIPCT#, DRAG)

u 0.00 0.00 i1*9 1512 11859 0.0
0 0.00 0.00 27.:9 152 526 0.0

180 1:16 8.01 27. 4 1 464 -U.9
10 2.r2 *0. 11.4. 328 404u -1.8
150 4.Ob 0.11 21.1 I23b 35L12*
20U 5.38 0*L5 d6.? 1142 30C -1.8

36 0* 763 134 -7.6

619 T -no's
50?Qo4 486 54. -9*9

u 6 090-e

810) 63.41 _-6:1.02::
ft .1 64 L6 04lu

8 -10.3 140 5 -

10 0.00 1.0 -136. 09 3 31

CKAG ROCR. WI. 0.,025 GR~AMS PCI. UKA(. CHANGL / I0G* YAW10*2 2.12

RANGb HE! t(HT OCF ANG OF FALL ENERGY Ij (V I/13,C . DJRAG~)
m m 1k MILS M/10 JOLLE'S MI UlP(T

u 60 0.00 3.9 1512 18514 0.0
0 ou 0U0 )9152 ')t 0.0

so 0*.9 M 3,1 41 40-*

198 01:11 So 6 2 39 44-e
20 68 0 le4 135 41') -lob
io 00112 0.1 2.c 11L2 395 -2.0

0 :4 a22.3 273 112 -2.13

"4522 0.14 1o3 so 18 7 -3.4

-0. 01 2336i~ -4.1

600 .J4 0.4R 0.1 1047 25U -4.4h5. 14 0 bi :0.4 O75 2316-.
IR. 61 :14940 01 ,3.
00 1.9068 u905 fa -5.6

94 so 1  870 15
100o>5 :04: 3 -6.5
100 0.10 p.99 -5ea 739 12 -6.7
1a0 0.00 1.606 -6.7 708 113 -6o9
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TYPE sc I CAL1PPR 7.67 ft" AVERAGE DENSITY 4.08 GRAI4SMC..11

PROJ* 14T 0.46U GRAAMS FPROJ. OlA.ý J*gC NM IMPULS6 Cl. LU. SECe

DRA~r XULR.. Wt. 0.00e Gfttjflt: CMft Wts *to*& SA.W45m41TW. .4 RM

TWIST RATE 14A PCi.oOR CoA14MGE /(DIG. YAWI*0.2 0.14

HANGL HEIGHT 10F ANGMTF FALL E NERGY DlIVIu(PCjT. RAG)
N N Sbc ILS 04/EC JOULE S MSC

So 0.07 0000 13068 -.5 5j0.9

U 0.00 0.00 l3.8 55b 209 000

IO 2.14 000 in L575 571 -1.8

75,u J:ý4 2.Ith

8090 38.0 .0.9 2825,
4 0 47.80 0.2 L2* L419 60
40U 7.29 1.39 1.6 250 19
450 6.37 1.56 -234 12 I
jO5 40' a .5 11:4.1 a5 9 -gob
15 0 6.61 2.07 -906 74 4 7 -05.
1100 0.00 2.54 -SO. 643 14 -.

Su 00 0.0 .7 54 :50 0.
o~~~6 0.20O . 75 79 0.

50?u 0.1 'u 0.034 2e3 -0 3.4
Hj *4 0.099 609L2 -1.39

8 Su 7001 0.0 641 -0.828 f
900 7s29 0123 1.0 860 178 -1.
25O 60.6 0IeS I2* 222 1%5 4 -

loso 8 200 -49o ?41

70 0.8 0.S -1.0 755 -5.70
5OO 0.11 0.07 -. 43 173 282 -6.4

850 0.12 0.62 -1. 1018 609 -6.3
20U 0 * 4 0.62 1086 %78 -6.7

IOU) 0.64 0.7181034 519 -. 2*
1300 0.17 07 -I 146$ 9

1050 0.820 0029 03.091 1 931143 -1.4

6100 0.90 0 *4 000 -4.265 '18 -7.7
580 0S0C-1-90 L27 34 _0



TYPE sC t CALIREbI 7.6? MM AVEMAGE flENSITY 4.08 GRAIMSICC.

PKOJ. wr u.518 GRAMS PROJ. DIA. 3.18 MM IMPULSE O.h LB. SEC.

DRAO ft. Ut£ WT-a O• M BftRAS C4"a-VII - 1.43 GRAMS SAtIOT WT*. I.14? GRAMS

TWIST AATE NA PC?* DRIA CHANGE I (DEG. YAWI**2 0.74

RANGE HEIGHT ;OF ANGP~f FALL VE(; 5NfRGY D(VI/D PCr. QRAG)/I

M E c MLS M/ ~ JOULLS M/ SEC/PC.Tl
u O.u0 0.00 51.9 1243 L286 0.0
U 0.00 0.00 51.9 1243 400 0.0

')u 2.54 0.04 51.6 1153 345 -0.9
100 5.07 0.09 51.2 1062 292 -e.8
I U 1651 U. 014 50.01 9i7 144 -2.7

49, b; Q ." 79 2o0 -3.1
40 U95 49.4 R8 161 -4.6

26 43 606 to-h.3

40U 190o)5 0.40 45.0 519 70 -7.0
Sd:1 43.5 437 49 -1.4

6 40o3 1 34 -1.4
69 0.87 3ou0 -h.0

o9 i27.i U4 9.9 60 4*
M N23 1 246 16 -4.0

5 .45 13., 2L9 12 -1.9
0 z9.ou 1.69 1.o 195 Au -3.8

800 W9.L t1 .96 -13.4 173 h -. 66

950 22.e7 001 120 4 -3.1
100o 17.06 3.45 -126.2 107 -2.91050 LOo25 3,96 -1 75.d 95 :d-ear
1100 0oOO 4.t3 -230.0 84 2.5

ORV, RO)CR. wT. 0.O2 GRiAMS PCT'. RAG; CHANGF / IECG. YAW)**2 2.42

RANGE HEIGHT TOF ANG OF I-ALL V L N ER iY r)(VI/C(PCT. i)RAGI
m M SLC MILS M/S5L JOULLS t/SF /P.T

0 0.00 0.00 602 1243 1286 0.0
0 0.00 0.00 6.2 1243 4CQ 0.0

5O 0.30 0.04 ý.09 •6 371 -0.4
00 045. 0008 5.o1)0 354 -0.7
IS 0.884 0.1 5.1l 1133 332 -101

200 1.0,31 0 -1.4
250 L.. 0.22 4.J L061 191 -2.

400 1.69 1.4' 19 114 -1.7
40 160 32.8 9159 231 4

450 t.g? 0.4 1 9Q2 220 -3.0
S00 17.07 8:4? 1. ? 9 4 -S

o .1, 0.,41!o ..
550 2.14 0.53 1.O9u -J-6
600 28 059 0.3 827 175 -1.0
650 2.1 O./5 -0.4 795 16,e -4.1
T00 2.:15 10.73 -1.3 764 14, I -4*4
750 2.0? 0.78 -.26 714 13d -4.6
800 1.95 0.85 -3.1 704 12c) -4 .0
800 1.77 0.93 -4.o 674 Lb Oa -0
900 635 100 -5.3 645 fo .2
950 O. 08 -6.06 61? 8 -5.4

1000 0,..9 1.16 -8.0 590 ad -,)5
1050 0.50 is *91 S5-. 63 u -4.1
1100 O.ou 1*.34 -11.1 536 13 -5.6

581 SC-1-91



TYPE sc I CALIBER I.6d MM AVbMAGL UENSITY 'tool 6IIAWC~LL

PROJ. WI 0*518 GRAMS PROJ. CIA* 1418 "MN IMPULSE &,a L1. SEC.

flRAL# ROCR. wY. 0.000 GRAMS CHU, WT* 2*22 GRAMS SAWD WN. L1417 GRAIR

TWIS K~r NAPCT. VRAG CIIAN~k (DEG* YAWI*42 0.74

RANGk: 14E1G11 yr ANG OF 11ALL v ENER4iY 04V) C PCT 0,44(e

0UAT OO 000 2. 1499 51W 0.0 c

200 4181 0.11 1o

30 1:164 23U95.5
3 SO 865 8:1$9 3,-e
4.65 If:* 117. 151 6 -'1.1

6U 0.0L0 0.00 sob 1429 1891'a
6U 13.U2 0.64 1. 159) 52 0.0?
IOU 0.I3 0*99 1 (3.7 16' 52% -0.8

75U 14*5 *41~bN -5.8

1090 8.65 -2.9 L57 64-t1

20 0 502 1:7 -. 6 29 4 -,
130060.9 3o62.LJ3 1V 4 2

350t HFIHT F AG FFL .0 FNEA? -2)[);.6DAG

50 1.21 08()U 0o.19 9 387 -4.6
1 .41O 0.4316 499 58 -0.0

F 19 11004 0.13 1001 ja 8l4 5 1-
-0.42e 01 468~ -l.i

2s0 .2rl -2o6 27 41
700 20 210 -0.9 22*

400 1.4 0.o6817 i9 6 -6

850 1.01 0.74 -2064 2?4 3 -16.
-2u141 04 .6 1051 18 -4.2

900 0*.94 0.79 -3.3 848 4-6

950 Oa1' MIdS -*.uj j6 90-6.1

582 SC-1-92



TYPF SC L CALt~rK 7.62 mm AVERAGk DENSITY 4908 GRAOSM#C~

DR 0tf-ArVA tv I a *.'0WG4A*6 7 CTIM*WT-,- 4,44 rRAmS SMOT WI.1.1* l ? OfthmS
[.TWIST KATE NA PCTo DAAG CH4ANGE I IDEfl. YAW1**2 0.1'

IAN40t NEAGHTt t:: ANGQ tFI-ALL V ENER01 CIVI/li PCT.UjtAG)

NtI bp4 /SEC JOUUL, M1 ~Fc/P.

50A*0 n~ 1.6J 311I 0

Lao Leo 8:00 1 '04 61 .
1 50 1.76 0009 lIis 14d6 571:4 8:13 098o

600 6 -.5:

4 0 .000

5:8 0.13 3~ 00 '1,-:e

130 6.' 8' - .

6:Q 0.39 .: -59 9

758 69.1 ad lob 44`
H5I339 1? 4 SC1 93

a 8 77 No 6 3____:



TYPE SC I CAL IREK 7.62 "A AVERAGE DENSITY *,00 GiRAMSICC*

PRUJ. Wr U@590 GRAMS5 PROJ. DIA. 3.30 MM IMPULSE Deb LIS. SEC*
ORAC, ROCRe WI. 0.000 GRAMS CHO. WT. 1.21 GRAM4S SASIDl WT. 1.13'. GRAMS

Twist KATE NA PC-to DR*Ai CIANGE I t0bG. 'VAWI*01 0.74

RA,4Gb HIGIHT ;F AI4C OF FALL V 0t1vq9J1 AAGI

0 0000 0.000 46.4 9 41:0

1.90 605. 1044a 90-*

2 89i 0 19 44f' 86 5-.
25'jU. e 0 2 3. 8 z-.

19o0 01.1004 Lf 1 l

6301 240 0.0' 05. 318 .41 -0.3
6 0 620 :20 1.75 9-30.70 .3 1411m 3 -1.0200 1.04l .1:6 -0.b of, 3* -1.3

400u 2500 900 1306 14.1
"150 id~ed 1 2 64 d:

700 jeH #.7 :t1 -1.8 6 146 -1.3
95u L9.06 0.1 o2. I3 _ : 531 -:.:
lu5u 5.111 .4 -4. 160 43*

00 0.90) 0000 6e3 1299 12L -4.

584iu OO SYLB 1 S-0 1-

ou 018(s1039-.



TYPE SC I CALIBER 1.62 PM AVERAGE DENSITY 4.08 GMAMS/CC.

0PROJ. wt o.q9O OpAmS PRaJ. DIA. 3.30 mm 10PULSE 1.k~ Lb. SEC.
DRAG IUJCR. WT. 0,000 WIAN$ CMG9 WI. 1.19 GRAMiS SABOT' WT* 1.134 GRAM%,

1ifT It* ft- _.r Ii - : _ -'PC ------ _ --.- -m-RAG! tKAME I DEG. YAWIS*2 0a'. -

RANG1h 1111Gm! F ANUN QPFALL V ENFR4.Y oiviiciIPCr ACO )Am N[LS N/SEC JOULE~S N/SEC/ T

Q 0:00 8:00 22.1 1479 6AS5 0*00
su 1.0i 813911479

L0 iU 0:11 213 124 -2.6
20u 4e24. O.1~ 20e9 11,40 361 -3.4

2U 5.26 U.20 leo.t) 1053 32? -4.*3

400 8. 7 036 14?

400 0971 0.5 706 4 ;8
.41 8 : 54 5 ' e60 :S 69: 45? 6d .

.6 .12 A~

900 9.8 99 -31at I6 :

04A(. RO0CA. Wr. 0.032 GKAMS iPCT* I)RAi CHANGE ME(OG. YAWI**2 2.1L2

R4ANGE HkIGHr Tur AN(; OF FALL V FNLEKGY 1)fV)41i ; VVP A. AG Im m SEC M IL t M/SEL JIULF"S LC/PL

u 0.00 0.00 3.9 1419 1885 0.0
L) O.uu 0.00 3.9 L479 650.0

50 0.19 0.03 .1 1442 61J -0.4
too 0846 0.1*4 1405 5fa2 -0.7
20U ob 01 : H3 IS3*
soo 0. 18 266 j97 494

350 1.04 0.26 2.u 6a 44L4103 _t, 4 4415

5 09 369
600 :31 0.4.8 OGu 04 3k -'..0so :31 1 -0.4 L021 304 -4.0

0 5 -009Is2 4*
Boo .101 1:66 d~ 923 36_O850 104 .74 89 31-%.

LO :0.92 4U -99.6
1008 0.2 0.98 -5.,> 770 ~ 12 -6.3

000 1.0s -6.s. 140 -.

58S SC-1-95



TyI', sc I CALIBfER 7.62 "M AVSRAGE DENSITY 4s08 GRAMSICC*

PROJ. wT OoS90) GRAMS PROJ. DtAe 3.30 MM INPULost 3.1 Loa SEac.

0 10 0.00i 5 63

So 05 1038 0.465:s -0.3
1000 3.51 0*06 We '3.1 7 -'1.7
1503 2.s .01 )0 t480 S10 -W.2

50 4j6 ao :

4 0. 0.04. 1?1346 18 .
5 0 0.35 0.0:1. 1697 _a,-.

10go 0.24 8.06 2.305 10 0
200 0.4' 02 it

V1 :46 8: 19 4 -2
40 0.68*16:

50u 0.I4 0.8 to4

9s33 -o4 1.31.96 0::
luo4Ou -5.3 t# 3t br

10U 20.818 -1SO.00 -15.

900u 000 1:6 -44 lbI -942

100 0.34 0600 -of 101 2591
0~ 0.411 0.70 044oy00

150 0*13 0001 -69 84-0 -U.4
100 0.00 0.8 34 465 -1.

50 0031 8:0566



) TYP SC L CALIBER 7,62 M" AVEKAGE DENSITY 4.0B G•tAS/Cr.

PROJ. wt ,u'.)a GAAMS PKOJ. OA9 3.*6 M1M IMPULSk Uo.s L8o btL.

O~k~t~tWt~~t~kTz CO. V. t.I OMANS -SAUOT WT. 1.0$.? CRAMS

TWISr R•At Ni - PCI. DRAG CHANCF I DIEG. YAW2**2 0.14

RANGb HEIGHT OF ANG OF FALL V ENERGY DIV|/D(PCre UAG I
m 4EC MILS M/SEC JOULi.S m/sEC/P.r

0 0.00 0000 40.9 1L83 1270 U60
0 0.00 0.00 40.9 6146 79z U.-

,so 2.00 0.04 40335 103 44! -0.H
too l)00 ) 109 40 0.1022 08/ -1.6

65U 03 014 1. 4 2 -2.1

1• 660 d.U J.,•O ,u -,.2

310 •L,61. 07o3 69? 17bl -4.d
3 0 OW 0940 46:1 6118 14U -.5.6

400 jSo 0 49 J496 103 lob
4,13U 6.6 1 ,2.6 465 7'M I803.1 :39 O,79 196 5/' -6.9

5 1o14 684 Rl 336 41L -6,6

O00 300t -0lt1 -4.8

65 "i•1 :1° "4"8 1 -1."
ISOO 3e.4s 96 -l*o 22 I -1.7

OR•f, RiIhCi. wTo 0.039 GRAMS PCT DRAG CHAr4GE / (DEG. YAwJ**2 2.12

[MA;,Gg: HEI(;H[ TOF ANG OF FALL V k.•,rRUY I)4V)/UIP-CT. I)tAt.)
tN # SEt MILS N/SEC. JOULE~S M'/SLC/PLr

o 1.0e 0.00 6.4 1 9R3 1270 4.0
S 0.00 0.00 6.4 83 4•e4 .0

9o o. 0.0,6 *' toe -670 44 t -3.2'°

0.7 .13 5.3 1087 432 -o:Q
200 !.l O.• '6 056 40! t.

LOO0 L1.67 09O9 19 -3.

4ss50 1.34 2.2 0 -2.9

100? -2.4

45 90 SEC MIS-2. 01k5MSL/~

50 2.ZO 0 1

-o 0q 360 44-.

55 -0.6

S 2.07 0.01 -23 736 432 -0,
800 1.94 0.7 -3.4 709 40f -1.2
250 4.11 0,94 -4.3 683 168 -4.5

3jo 1:ý -1:'. 65 t5 -9.6
O o -6.4 63? 113 -1:o8

1000 0.O0 Roi6 -79 a 934 31 -2.s

65t0 0.00 0.3 6 L0.6 590 2i -.

So 587 SC-1-971* f 4- s36 318-.

I-U _ý 546 7 )-.



TYPL SC L CALIPEhR %.62 PM AVeRAGE DENSITY 4.08 GRAMSICC.

PROJ. WiT 0.132 GRAM4S PROJ. DIA. 3.56 MM~ IPPULSE L~d Lb. SEC..

DRA16 ROCR. WiTa O@ODV GRA$W-- :C1IG.- . 2A-Ot*erSAet: -.O8 fOAw4-.

TWIST RATF INA PC!. ORAQ CHANGE /IDEGe YAWI**2 0.74

RANGt HEICIHT TOF ANGM pPI-ALL VE. 5NEfQY DIVI/fl(PCT. fliAGI
M'9 SEC NLS S/ ; o S /E/

0? 0.00 0.00 19.0 1450 1907 0.

100 8.141 O.U? 3.75 L2*3 6L *

1Rc 1110t ýT. 7~s 13AM PCI. Cb4ANGL 2 L DG 3AW)39 2 -2.42

2u 4a.OJ 0.0:0 3,4 1403 41b0 4.0
15 60.0 0.00 169 89~ 770 05.0
400 6~~ au 3. 115 70336 094 -0.3

&00 9061 0.078 3.'4 492 98 -0j.7
650 0.539 0:11 3. 43*) 6t, -1.

750 0L 1 42 0~ 9241 7 :
75U 0.26 or00 1 J 7
600 10.44 -43.8 802
85u 1.20. 0.43 1.z 5 0 2533 4
qOU 1.26j 0.39 0. 2 2994.
95u ld9' 00*4 03.4s 206 t6-0
ESOU 6,05 0.48 0.4, Luis 13804
700u 3e? 0.58 -61.0 93 357 -4.3
t800 0.14 0.2 -0 930 31*10

DR 50 1.~ W,0019 0.AM4 -2o 903 CAG ()G YW* * -2.02

90 0.O19 0.80 8734S 90 6
9U 0.1? 0.86Ja 1450 ~ 7%

100 004 0.92 -i.7 1416 73340*
100 00,16 0.08 -3.4 7388 23 -0.9
1s0 0.003 010 6.3 764b 204 -6.1

288 0.8C0-820-2g 9190 093 022 *3 1 968I1-9



TYPE SC I CALIREIA 7.62 MM AVERAGE DENSITY 4.08 GRAMS/CL.

PROJ. WI .ý0.• GRAMS PROJ. DIA. 3.56 MM IMPULSE 2&1 Lle SEC,

AC: .Wt. Q--.OMOOGRAMS -.- CIOG.-lIT.• 4.54 GRAMS SABOT wTo L.,082 GRAMS

TWIST RATS k 1A PCr. DRAG CHANGE /IDOEG. YAW)4*2 0,74

RANGE HEIGHI, ()I- ANti OF PALL ,,U ENERGY AG)M . - MILS EC JOULES MISrc/T

0 O.0: 0:00 Sol 1717 2674 0.0
0 O 00 OoUO 8.7 17LT 7 1079 0.0

50 0.42 0.03 A.6 1640 981 -u.8
100 0.84 0.06 8.4 1563 894 -1.5
1'u 1.25 0.09 4.1 1406 Bo0l -2.3

398:1 Us -
300 ~ .9 07.3 ~ 49 57 -4.8
350 S.g 1.7.0 1169 011 -5.6
400 3.09 06 89. 418 -:.4

600 4.19 0.51 4.d 165 2 4 ?j

800 4.57 0.85 -1.. 453 -54.o .43 0.97 365 54S4:12 1.11 328 39

oo 17.2 45 ,e-.
L050 6.0 :6S :..1651
LIO16 -1.6

()RAG RDCR* wT. 0.039 GRAMS PCT. DOAG CHANGE f (Ior,. YAW)0*2 2e12

RANGE HEIGHT TOF ANG OF fALL ENEI1IG UIV14qjPClI ii,4AG|
M M SFC MILS MISEC JOULk-S K/PT

o o.oo 0.00 2.6 "6 '74 0.0
u 0.00 0.00 2.6 ?1071 0.0

50 0.12 0.03 4 6L 1034 -0.4

310 0. 8 8l4 -2.1

, 0 .9 O.fo.0, l 1400 '4*

820 0* 1 8 3 619 -3.4
O 0 .84 .3 6 0.2 63 66 -3.7
O 0.85 840 -0.I1S9 13

650 0.o4 :44 -0.4 65 5
700 0 *0 -0.7 1232 sli -4
750 8: :-1.2 9199 522

80 0.73 00.S6 -1.4 116? 4j-0o. 66 8:6 -o.0 ,t) 5
9004 to-:1244o1.

950 o.40 o.90 6119f 4 -6"
1000 0.33 0.75 -3.0 039 I -6.3
1050 .OoLd 0.79 -3.5 10U8 367 -6.5b
1100 0.00 0.84 -4.0 9 7 344 -6.8

Seg SC-1-99



TYPE 3C L CALIBER 7.62 MH AVER~AGE DENS! IV 4.06 GRAMS/CC.
PROJ. WT Oodlfl GRAMS PROJ. OIA. 406 *0M IMPULIE Q*B-LI. SIGI,
ORA4 AdR Wt. O.O` 4AR-A 14 .U&i:4RAgT -VT. -tiIRV
rwzbf 14AIe NA PEI. DRAG CHANGE I 1066e YAW1*02 0.14

RA4GE HEIGHT JO ANG,?F~rALL ENR1 1,rc1E~;DAj

70 8QO 000 1: 1630

-44.0 02 4

2.6. -66e
69Uc -4.8

0.00 0.0 I :b 037 1Z6Ja0.0
a 0.00 0 .0:80 :14:( m4 .
990 8.32 0.7 4.06 A-0

u. 069 P.60 -043.42000 119 3*0 y

1:81 .n .44u
60 2.26 0.62 6a80 .

lu 2.06 0.00 60.u IS? -1.500 00 0001 -6.o 57440..Li 0.82 -2.4 126 512 0
100 .99 09 -:.4 09h 91 -4.6It5 0 lbi 4V -o4.0'46 -0.1
200 1:1 -6. boo -. 643

110 7sc-1At I



PRJ-t-cGa~sms- - PJI#J.1Aw -061 14-: TPPULSE 1*2 L8. SEC*

0 01..0 00 Bd11 2 0

s1000 14B 0.91L6 .5113-.
9.9 063 06 3149 b1-130

208 3el *1670 120 St34.

W.42 8 : 1042 49 -4.'.

ORA &UL Mr. 8:0* 0 6~AM 964. flA( CHNO -it ?OG A

350G HFGM a ~ 8N? 0F FAL Vl 156N88Y -so$~Pr.U~A.

50.0 ;:99 09.09

608 9O2 06 aiSL12_0

IN 99 064 0.0 L9~ 41 .i.
0. 995 : 0 87 34 ~ -3.1

8fl 0.6 929J 4 s 7

1900 74 .92 -ad 814 9 -4e4
aas 0.2 0.9 -:4 893 !l -4i.)

1100R 0.00 I.O f-. 762 23 -4 .9
590 5 1 s--o

1LL6 P u-*



vI

p

TYPE SC CAL R f42 m AVRAGEDENITV *08GRAM/C4
PROJ Or(;*14 GAPS P9019 O~s *66NO. 14PLSF 2mi sleSEI

TYPESC AAT N& L~k PCT2 MM A CANEGE IDENSIT 4.08~ GRAM/CC

RANGE HEIGHT JOF ANGOF FALL V ENFIRGY 04V)/IýJPETýJRAGII

m 5G MILS M/SFC JOULES m F~1~

0 (0.00 0.00 8.1, 11013 2130 0.00
Ci 0U~) 0.110 got1 1103 Lie() 0.0

50 0.411 0.03 8.0 1629 1079 -01.7
IOU 0.71 0.06 7.8 15%'. 983 -1.5
Isu 1.16 0.09 705 14.19 139O -7.3

100 2o22 bay1 6361 -4.350 2e) 8:50 .e 1114 560 -5.4
40uJ d to M 6.0 609 1
450 .14 4 5 6 7L4238

55.J64 0.44 4e4 02 :do&

4011 6 I 6

100 4.11. : M :18:1750 4. 1 0.73 0.2 55Z 1,24 .
8011 4.14 00813 -1.7 479 91 1.I8110 4.111 0.94 - 41 69 .900 3.72 1.01 -7. 350o
9511 3.24 1.23 -12.4 300 39 -9.7

10511 1444 :06 279 32 -1.1
10011 1.44 5a4 53 26 :50I1100 0.00 -349012 21 -56b

0RAUL RDCI4. hT. 0.044. CKAMS PCT. 11RAG. CHANGE / bEG. YAW)**2 2.12

RANUt: HF 11i11Tr TUF ANG OF FALL V LNFRGY D(VI/CIPCT 1)14 AGI
m A SEC MILS MISIC JOULtS M/ 5Ec/ILI,

U 0.100 0.00 2.tb 1703 2730 11.0
0 0.110 0.00 2.j 1703 180 0.0

s 00.11 0.03 do!) 166*1 1131 -0
LOU 01' 0.06 2. 634 084 -0:3
1511 Q.1509 :1 599 is) -1.00
2001 0.4j S 999414 -1.4

Jo .2 0.19 497 153
4 *4 0.26 IOU 1411 ~ 29 -

ss .4 0.36 O.ie 33? 711 -3.6
6011 0481) 0.40 -0.1 1300 682 -3.9

?5u 0.78 0.5)2 :?0 U 584. -4.0
B00 0.71 0.56 -14 1172 5653 -5.0
850 0.66 -1. L11d41 E-a3

9000 0011 0:.7% -4014 -6.1
1050 0 .1$ 0.79k -jo5 1048 416 -6.3
1100 0.00 0.S4 -4.0 989 391 -6.6

592 SC-1-102 4b



TYPE SC t -CALIBER4 f.62 MM AVUIRAGk DENSITY 4.08 GIAAMS/CL.

PROJ. Wt ,0*9O1 GRAMS PROJ. DIAS 3.31, MM IMPULbE 0.t. I.. SELO

DRA& 41CR eT .00 GRAMIS CMOs "to 1oL4 GRAMS SAIOt biT. I.01? GRAFAS
T1WIST Rf(tU NA' PCTQ DRAG CHANGL I (DEG, YAbi).*0 0.74

RANG9 1410" 4NOM?[16IAL M/XEC J1R2 Wv aP
0 100 0 od1 51ts0 00 8:00 1.8 H7 58 .50 .les 0.05 j 402 sod -

I0U 3.67 0. 36.* 986 4311 -1.5
150 5o47 0. 51 3603 910 W13 -2.3
20o 7.24 0.?0 35.7 "3 314

.897 0? 4.9 759 -6.9
a90 10* 4V .9 8~l~ 4 4 ~ -4.9

4. 8 0* 0653it
4 0 61 1.98 -86. I 3.
000 1412 -4.9

ou 0.00 10 -14O 6.8 20 JOL( 3*s5/
SO E137s 165 03o4

00 0.e63ý 6 -60 -0.6
000 1,L e98 1029 0 -1.11.41 0o34 4.6 -1.4:110 So1 :7 10 0.19i -'.8

u 800 00 a137 -ad.9s
0 .63 8.63 05 861 28[s 09.2 0069 -00.7596

700 2019 -1.5 7020 250 38.

90 35 11k1.
45 29 39 qua~ 6298

1000 .9 10 -o63 805 a161 -4.
106050 02 0,69 -9.6 752 2' -4.81

70324 016 -1101 7560 38 -o
5935 .2-2472 3 S-108 0



TYPk SC I CAL IRkK 1.62 NK AVERAGL DENSItY 4.08 GRAMS/Cc. *I
PRUJ WT .901 GRAMS PROJ* OM. 3.51 MM IMPU161S W* L. S0 31IC

DRAU ROCAQ WI. 0.000(-GAPS- -CHO. WT* -1.01 GRA~ M .1 ifle i0`0&.37 BRik-"S

rWIST RAtE N4A PCI. URAS CHANGE /(DkG* YAW)442 0ITA

I IANGQ N1Gii4t TOF ANG OF FALL V ENERGY V(V14Qj T. 01RAG)
m SIX MILS M/SCL JOULES F PCT

ii 0.00 0100 17.2 1410 1926 0.00
U 0.00 0.00 L7.2 1410 89b 0.0
5k .m4 0.04 17.0 1337 SOS -U.1

IOU) 1.6? 0.01 16.7 1263 716 t.
1:u ?.'t8 0.12 16o3 11841 636 -2.2

40U 6.22 .1 1:aI
4S .17 0.43 .9 15
so 09 0.54 9 60 96

6SU 661.07 44 90 -900)
700 3.9609 18 6b -9.0
750 92 1.4 -0.2 W 9-si.4
aou 1.t .20 -¶5.3 291 40 -6.3
401) 110i .? L9.1 24 1 -4.6

9.0? a.1 sty 3 ~ al 3
1.000 5021 202 -39.4 101 -4.3

1100 O.Uu .05? -(Ag.2 t66 V2-.

DRAG RULK. wt. 0.049 GRAMS PCr. I)RAI CHANGE / (0Ge YAWI**2 2oi2

R A!h,G HLI b1GH F TUF AN DIV)/0 4"!. [RAG)
M SFC &N~IAL OULEC P/ &k /P(,1

o 0.0 0.00 4.1 1410 1926 0.0
0 0.uC) 0.00 401 4j0 895 0.00

50 0.19) 0.04 3.6 3 8 8s.) -0.3
lot) 0.37 53A?6 -0.6
15U 0.54 811 ( i:d1 li :0.
20U 00.69 0.1 3.0 284 411
?s0 0.83 0.19' 2.6 2S3 705
300 ?:96 0.23 .3 22 :11135U .01 O.1 1:0 19 1610-2
400o 1 . 0. 1 (1l 162 b5-
5ou 620 0.40 .81 7.
450 1.*23 0.36e403 1 ::

6U 1.33 0.49 0.4 043 5'4 -1

eo50 1.32 0.5'. -0.) L0IS -3.7
700 :19 15 9H6i~ 4: 63
ISO I2406 1et "4d:
R00O .1:p 0.70 -2.1 930 44A6.
esu 104 0.75 ~ -2.t ~ -6.1

1050 00.8 0.99 -5.5 ?95 19 -5
1LOU 0060 1.05 -6.3 769 161 1j.?

594 SC-1-104



rypr sc I CALIRFlK ?06Z 1*" AVERAGE DENSITY 4.08 GKAMS/CL.

P9R0JI Wr '069OI GRAN& PROJ. OiAa 1a41 MM IMiPULSE 1.1 L8. Mi.*

OftR= t -t. -.O#G4S$ Cl Wtv---4*4 GRANt M~o t wT, 1.0)? GN AN$

TWIST RATI N4* PCfe DRAG CHANGE 4 0909 'VAW)**2 0.14I

RNE HEIGHT TO tjfFAL v EFu DIVIM' . RG
mS.Ec MILS F4ISfC JOIALLS PP.aIA)

0 000 0.00 . 1692 0.0j ]s
0) 8.0u 0.00?. 69? 0'y .0

ISO I.U? 0.09 6e9 1416 981 -20?

1 U5 :14 811u 1: 5 1
6 lii 1j

7 U 3.7 ti :1

:118 :1 a 6

6I -osI.

09 o0:-lO

2 u 84,



TYPt Isc L CA~L rt& ?062 Nm AVERAQk DENSITY 4.06 I.;RAMS/cco

PKOJ. W1 *Lo09s GAAAS PROJ. DIA. 4.06 AM~ IMPULSE O.&b L9. SE(..

DRAG RODCA.U* WT.O to GRA*S- Ctsu *1*- L-. -w"4404,- .-SAGW- JAI& ii9f_1-AM&.-

IWIST WE~r NA PET9 OfAAG CWARGE IDSOW. YAWI*,02 0*.7T4

RANGE HiPICmr TOF AWNGVF FALL V SNERGY OIV)/ qIPGT jRAG)
m m ~ EC ILS 94/SfC JUULES 14 IC/

15 5.1 2*') 49 7 4t7 -2.1

200 .109 035 e.

-3.? A11 50:h :1 -J.s

1. O.> 003 -4.8 660 19 -4o.8
51u 1804 10S1391 :44

0.O007 N 1e 345 163 -46*

OR596*362 pb SC-10



TYPE SC L CALIBFI4 7.62 MM AVbRAGE DENSITY 4.OB CRAPS/CL.

PROJ. wTr ,1.0% GRAMS PROJ. DIA. 4o06 MM IMPULSE 1.e LB. Sk,.

- u ulA'I C Ms. 2501s 11AM SADO !.M' U.91 GAMý

TWIST RATE NA PCt. DRAG CHANGE / IDEG. YAWI**2 O.r4

4ANGE HIETGHT iUF AN6 OF -ALL V EN%•Y 0(V)J/UIPCT. oDRAGI
M M SEA. MILS M/SEC JULrS M/$sIC/Pt.T

0 0*00 0,00 16.4• 1363 193h coo
0 0.00 0.00 1.6.3 1163 toil U.0

5U 0.,') 0.04 L6.U 94 91, -(j. F
IOU L.58 0.UB L5.7 112 F21 -1.4
L50 2.34 0.12 15.4 1155 73U -2.1
200 3.09 Seib 0 0 084 644 -d.?5U 3.8L. 0.71 L4.5 1014 56.•j -1.5
.•0U 405.2 0.26 L400 943 401t -4.3)
350 5.19 O, :3 it ,4 8l72 410 -'500
400 5.81 O.$392 [ls hOl 151 -r,,T
4910 b.44 0,44 j11• 740 29,e -h.4

5050 l,00 591 9l1 -1.6600 1 .94 O.69 I*') 5i?3 150 -,j. 2
ý5U 0.2d 019 job 4S IL!) -8050O0 8 • 30 0.90 3.0l J98 a/ -8.•5
750 8.5f ? *U4 -0.6 344 64 -4.3
800 8e44 1619 -5.4 30d s5 -d.d

So15A.36 -4.5'1jr0 6,24 • 75 :63 is3U -4. 1
1000 4.14 609 -36o2 215 11j, -4.2
1050 j:61) .:96 -48.0 96-4 .1
100 0.0 ,49 -62, 179 1l -4.0

D01At RDrCR. WT. U.059 GRAMS iCr. I)RALP CHANGE / ([JEG. YAWD*2 2.12

HANGE Ht:IGHT TOF AN(, OF FALL V EtfRGY DIV)/U(V'CT, LRAG)
M M SLC MILS M/SbC JjULtS. M/SFCI/PLI

U 0.0U 0.00 4.3 1363 1936 0.0
U 0.00 0.00 4.3 1363 LOlt 0.0

50 O.u 0.04 ta.U 1334 973 -0.3
100 0,39 0.08 3.7 13U4 93u -u.6

0,370? 0.11 3.4 1275 A89 -L0.9
200 0.13 0.1) 3.1 1246 84b -1.2
250 0.8? 0,19 208 1210 "014 -1,4
-430 1.00 0:.4 2o4 119 771 -Lot

1.11 a16 734 -;!.0
0.4 o h2 699 -2o2

45U I 2d 0.3 1.3 11 664 -2.5
500 1.34 0.41 0. 611 -7.8
550 1.37 0.46 0.4 0509,1 -1.0
60U 1.39 0651 -0.1 1023 568 -1,2
650 38 0.56 -Usb 996 538 -1.5
700 t. 34 0.61 -lot 969 504 -317

M jQ :6943 48L -3.9
850 1.0o 0.71 -2.8 891 429 -4.4
900 d 3 -l.i U66 404 -1,.6
950 80.1 Odd -4. 1 840 3B L -4.6
1000 0.54 0.95 -4.91 816 358 -5.0
1050 0.29 1,01 -5.0 791 336 -'.2
1100 O.uU o.ti -6.5 761 316 -2.3

597 SC-1-107



TYPE Sc i CALIBER 704a "A AVbRAGh DENSITY 4.06 CoKAMSICC..

PROJ.& WT i. 109 GRAMS PRO4. CIA-. ag 4.04 . INPULI -. 66. -SEC.*

nDrAG RO0CK* WT* 0.000 cKAMS CHG. WT. 4c.m4 GRdAMS!, iAAGqTVw.Te0.s;"1 GROfAP

IWSf 9Alk NA PCI. DRAG CHNA~GE / DEG& YAWI*,2t 0s.74

RAW G HEIGHT U ANG OF FALL M/EC kNFR2 0IV I 4j1ET(,1A IR

4 ILMILS J/E L

5u0 .3 00 * 159 32_.
Lou uot-l 0.06 6.4 121 t21 -1.4

15U 0.98 DelL) 4.245

200 .82b 11

350 ?.d sni0136 -4.9

400 .32 0.i 4.a63 N 6.

'.50 .54 0.44 1
So00 I 0.39 00 47f -1.

600 1.0 so) .50 20580 -.

y i .16 0.56 ?S 611i8c

iOOU 1*24 1.2 -l0di 3 6b 0.)1.

9100 20.80 .00 -625. 4W2 39-.

1050 1.o,# :44. -19.? 41 *

URAG RUCR. wT. u.059 GRAMS Pc(r. LIKAG CHANGE / (PEoo YAW)**2 2.L2

RANGE HE IGH1 101- ANU OF FALL v LNERkij D(Vintilcr. DRAG)

m M Skc PILý M/SE(L JOULLE S /S[C/PI.T

0 0.00 0.00 2.1 1662 21182 0.0

0 0.00 0.UO 2.7 1662 1512 0.0

50 0.13 0.03 2.5 1631 1455 -u.3

IO~U 0.24 0.06 12.3 00 j40u -u.6
s 0.i 0.09 2.1 lb69 1345 -Oeq

300 0.62 0.19 o.4 147? 191 -1.8
350 0.69 0.23 Is? 14'.? 114? -2.1

4.50 0.79 0.30 0.? 387 048 -2.?

50o 0.t12 0.33 0.5 358 003 -3.0
5 o 0.*d4 0.37 0. 32t8 t 959 -1.2

600 U.8t5 0.41 -0.1L 299 917 -i.5

650 0.8'. 0.'ii -0.4. t269 875 -3.8

IO0 0.1$2 0.49 -0.7 120 35 -4.1

70 0.781 0.53 -1.1 H122 196 -4.3
fi00 0.172 0.51 -1.4 1183 758 -4.6

900 0056 0.66 :10.Z 26 686 -5j.1
950 0.6, 0.61 - .8 769265 -S.8

1050 0.17e 0075 -3.0'. -e

1000O 0111 0.79 -3.0 t043 7 -5.
1100 0.00O 0.84 -399 1016 551 6.

598 Sc- 1-108



TYPE Sc I CALIBERI 1.62 MM AVERAGE 0EN$ITY 4.08 GhRAMS/CCm,

PROJ. -WI 1.3 11 GRAM&: PROJ. 01. 4.02 04M IMPULSE Doti LO. SEL.

flI46t-,*KA6 -if ve9000 GRAMS- CHG. wre-1.05 GRAMS SABOT WT. 0.931 GRAMS

TWIST KAtk NA Pcr. DRAG CHANGE / 4DEfI. YAW)**2 0.74

RANGE HEIGHT OF ANG OF FALL V ENERLY UIVIýDPC~eQAG)
M IcMILS M/Src JOULLS ECPT

o 0.00 0.00 36..1 1032 1191 0.0
0 0.00 0.00 3c).3 1032 706 U.0

50 left 0.us 3s.b 966 613 -0.7
100 3.51 0.10 35.41 899 531 -1.3
150I 5.23 0.16 34.5~ 632 4.51 -2.U
200 6.91 0922 3* 765 385 -1S?
2SU B.J Oee 3t 699 112t -1.3

400 13.10 6.154 28.6 50l) 0 -5.0
450 14.46 0 651 26.3 445 0 ~ -,j.4.
500 15.69 : 23.5 390 1~0 -5.6
1)50 16.7i .091 L1.1 340 -5

700 18.49 1.42 2.2 260 44 -3.?
7? So 8.S41 .*62 -5.8 239 it -3.2
g00 679 .4 -15.4 219 32 -10?

95U B.91 .462 -560.?6 19 -1.0
100 9.70 29.91 -75.2 155 16 -.00L 105 5.46 3.27 -97.9 J63-0
00OC 0.00 1.64 -124s, h -28

ORAG RUCR* Wre 0.071 GR~AMS PCt. tCIRAtp CHANGE / (LG. VAWP**2 2.12

ItAN~GL HEIGHt (OF AN(J OF I-ALL V E~NERGY U(I1IK. IA691

Al A SLC MILS m/SrC JOIIL.-S Ai/SFC./Pu~r

0 0.00 O0.0 1.9 L032 L191 0.0
0 0.00 0.00 7.94 1032 700 0.00

s0 0.38 005 7. 4 1007 666 -0.3
00 0:13 6.94 98? 633 -0.SIu S 1606 0 :Iso 684 957 601 0.

200 1:.36t 0.10o54 933 j7 TOIL(

250 1.64 0.26 5s3 909 540 -1.2
3j .jd O3 4eb abs 48'2 -1.7

300 2.l) 0.43 4.3 631 454 -1.?
400 2.42 0.49 2.63 617 450 -.19
4500 2.53 0.49 .u6 791 43;e -213
500 2.05 0.2 . 769 340 -2.53
600 2.*63 8.61, tau 74b 364 -2.S
600 2.61 0.75 -0.L 746 362 -2.9
700 2.562 0.82 -1.6 0?2 32u -. 0
700 ?2.45 6 0.82 -led 601 320 -0
I0O 2o49 0689 -i.u 6601 281 -. 2
So 2.07e 1059 -4.u 639 264 -3.5
9?l .79 1.12 -6.4 618 24(3 -i.7
9 0 ,5 .1 -1.6 598 LI-16A1050 19U4 1.39 -978 !)a1 -4.0

10U 05 68 -1000 559 ?00 :4.
lio 000 .4 -Ls4540 let846

599 SC-1-109



TYPi- SIC I CAL IBH 1.62 MA8 AVEiRAGý DENSITY 4.01 GRAMS/Ci..

PROJ. W1 A0319 (SAMS PROJ. 03*. -4.32 AM IMPULS 1, U.S&.

DRAG'AUICN.'Wt. 6.6600GRARS CI1Giw S1~1RA5 AW WTt-O 64431-GRAP --

rwiSr K(ATE NA PCI. D)RA(G CHANGE- i IDEO. YAW)~*0 0.14

ItANGL HEIG141' 701. ANFIALL MVF ENIbRGY DIVII PLU. DRAG)

Q 0.00000 0 6013, 91O.u

IU 1.54 St-C MS.C JOULE S~ Ml5F/P.3I U 221 0 12L. I782 -2o.
20) J l 0:7 4o 05 22 -f.7

250 4620 240 0 38-:

IO5 430 0.2728 5',8 ::
30u 6.04 0033 -4.151 *
1100 0.00) 0.49 -1. as 140 -h3.
45UX 2.oiI 2.19 -045. 206 34 :.

SJOU~l~k r 0.076 CHAM pc0014*6 5 2NNIh 0t, YAI*2 .

bu O.oci 0.00 ?fie 131 19*0 7.0
50 7o94 0 80.00 1. 1362 4L3 :1

250 8.13 06911 :9 4076 911 -1.
300 .06~ 0.2&, -. 0 531 862 -1oo
400 .21 u 0I 1:? 'i 4 1100 791 -
'.50 7..1 it -1.13 5 ::
500 10.41 0.41i -1.6 04 47 -4a

650 15.40 0.? -0.5 * d2 4b 3 -3.2
7000 .414 0.96 -14.1 225 384 -3.5
105U 01.3 0.69 -45.1 9206 d5 -31.7
800u 1.2, 0.44 -510 L899 52' -3.9

UR 50 1.13. w.0 0.1) -2.9S PC7% DR9G CHNE-4-.YAI.12

m0 0.9C 0.85o -M/ *69 JOLE4.3SL/

0 .1.1 0.90 -4.3j 134 141 -4.5
100 0800h 0.7 -05. 1314 L136 -4.6

t050 0.41, 1.01 3 o 9 581 104 :0.8

iL00 0.U0 1.10 je.1 11205 31 -101

600 1*-i-. O

.21 0 31 110 ?I



RANGE HFIOI4T TOF ANG OF FALL V ENE K(Y UV)/IWO T. L;RAU)
M 14 SEC MILS N/SEC JOULES M/SI:C/PL.T

U 0.00 0.00 6.3 t630 1'987 u.0
0 0.000 0.00 6.3 16 30 1?7'. 0.0

50 0.31 0.03 6.1 156? 1614, -0 . (
I0U 0.6U O.UE6 5.9 1503 148k) -1.1
18 t 0.10 So1 714319 1361 -0

20 L 0 1 5043?4 142-2.6
25 :3 81 13&& -2.9

400 2eL2 0.29 4: 1 1143 8d -5.31.450 u Bu' * IAA10

.)7 0 *4 4 913 549 '.
0.500050 047 472 -80

6.0 i45A 0.56 f1.3 7bo 4ou -8.7
I0U 2.149 (0 e' .411 13)-.

70 2.89 0.701 -0.1 640 2 7c, 9
so0u 2.133 0.78 -2.0j52 20u3850 201 04I -301 911:8
900 Zw47 019A 58 4b8 It
950 2.13 1.09 -8.5 40u2 to( -11.1

100.Is4 di -12.111 1 -10.8
1100j 0:9 .- -L691 1 6 -4 *4

LIU 00 ) -22s3 2 a 5'j -7.2

DRAG, RtCR. roT. 0.071 GRAMS PCT. CjRAG CHANGE / VflI(. YAW)**2 2.12

RANGE I1EIiHT TurF AN. Of F ALL v EN[RthjY UIV)/CJPCT* (A4A(q)
m M SK ~ MI¶LS M/SEC JOULFS ml EL/PLU

0 0600 0.00 2.7 1630 2981 0.00
u 0.00j 0.00 2.1 1b30 1?41 (0.0

50 0.13 0.03 2.5 1601 1684 -0.3
100 0.5 0:06 2.3 571 ff3 0* 6

0. oi O~ 2.1 W`1-00*9
200 0.46 0 L4 19 15 14 150,j -L.1

i u 0.!), 0.16' L4616 144.b -L.4
0.70e6 0.19 o.) 14. 09 -.

40U 0.18 0.26 1.0j4L I&45U 0.8U 0030 0.1 1373 3
50U 0.143 0.34 0e.' 1345 1113 -.1
550 0.85 0.38 0.a2' 1.311 1134 -3.0
60U 0.86 0.41 -U.1 1290 108ui -1.3
b50 0.85 0.45 -0.'.126 104U -1.6
700 0.82 0,4q -0.ki 123b 5~ -.108
I SO 0.78 0.53 :101 14!08 951 -.

b 0*11 0.58 -14' 11 O1 906 -"3800 6.6 0.02 -1.6 1154 8!.? -4.5
850 0:4 O -2.6 1102 S.. -5.0

000 001 -J.5 0514 714 -',.4*
110 00.3 01 -3.09 1024 750 -'.

601 sc-1- Ill



IypE SC L CAL I ER 1.62 NM4 AVERAGe DENSITY -4s01 GRAM41CL. k- 1j
PROJ. W1 1,061 GRAMS PROJ. CIA. 4.r57 M14 114POLSE Q.Ii LA& SEC.
DRAtI KUCK* Wi. 0.0Ou 6RAMS CM6. WI. 1.00 GRAMS SAdOT Wf. U*844 GRAMS

TWIST RATE NA PCI. DRAG CHANGE / (OkG. YAWI*02 0.14

RANGE: HEIGHT  TO ANG OF FALL vZ~ ENEGY IW VT DAG)

'.0 4.Oi 0.00696 7 115 -0.0

u 651) d.o 70)921 6380.

750 18.56 46b -71 97

400o 11580584IR -4*6
0.5U -*J 06 122.4,4l40-

510 0.010 0.006 oiti W97 15 .4o
1,u 10.00 0.00 1400 301 91 .

6 1.1 L0 ?'4 8.t 2109 60 -400

Aso 1604U 2.140o M-*
709 3Ad?4018 -2.9

950 12.b0 1.79 -1.017 236 -1 a6
l~oo 2.83 20.9 -2.03 168 20J -Z.
105U 2.71 0.11 -46e 469 323

1900 1.981 3.1: -12. 13414x

110 0.000 l.,5 -1a. 918 2041 -3.

6s ol 005 02 68 ? sc1-13QU 9 033 Sl 86 54 1i



ryi CI CLBR r6 m AVRG EST *8GASU
PROJ wrý1.%62GRA$ PKJ* IA.4.5 MP Impu-SE todLB*SEI

NYPT Scr N ALIt P.62 DRA CAVERAE (DENSIT 4.WI08 GRAMI

FANE HEIGHT TOF ANG OF FALL V ENERGY £i(V)/U(PCT. ORAG)m m SEC MILS M/SEC JO1JLr-S M/SEC/Ptil

U 0:00 0:00 1603 125 1 193-. 0.00

50 0.79 0.04 16.0 L195 111" 0.
100 1.57 0.001 15.( 1133 loci -L.2

0.1 Oe3 5. 1ul1 891 -L09
Ou 106a4. 1008 794. -2.5

Be 308 :0 4.? 945 696 40

5. S12 0.s4 1 2.,o a 9 52 -494
400 5.73 0.4ý 12.1 ?56 447 -5.0

600 7.69 0.73 6.9 W1 04' -7.2
IS5O 7.98 0.81 4*U 454 161 -705

. 0.52.0 401 126 -7.6
so0 BODO -6.1 310i 7 t -6&5
800 7*8.0010 -11., 291 6b -4.8
9R0 6.87 1.57 4 d. 26 5? -4.1
9 0 5.82 1.17 -503 249 4a-4.0

1000 4.31 9 -34.1 ~ 0 41 -3.9
1050 246 1:0 -44.4 212 31h -309
1100 0.00 2.45 -56.4 196 30 -S.d

ORAG RUCRe WY. 0.084 GRAMS IPCT. URAG CHANGE / liEhO YAWJ*02 2.12

RANGk HktGHr TOF ANCI OF FALL V ~NkR~Y 0(V/Mfl 4 Ur.IAGI
m Hsbc MILS M/SEC SOULLS P/SE C/Pt.T

u 0.00 0.00 4e9 257 193h 0.00
G 0.00 0.00 4.9 257 1234 0.050 0.13 0.04 465 12J2 1113 -0.300 0.45 0.08 4 064 -0600O 0.65 0.12 3:4 e 1051 -008F

2 000e3 0.ll 3.5 1156 1040I: 09.9 .21 31 131 Ml
40 145 62l 9841~3U.30 J,182 -.9403 .03S .9058 -1.9

5U 11N 0.49 0.4 986 ;3-0
600 1.56 0655 -0.1 963 716 -2.8
650 1.552 0.60 -0.7 939 681 -).U
700 .51 Q.1b-. 916 648 -1*2
750 1.44 8:1 d 9 n5-0
600 .34 0.76 05 a 514 -306
850 1:21 0.8? -3.2 848 554 -3.8

3. 6 4.0

1100 0.00 1.14 -7.1 60 ?40 419 -4 -- 1?



TYf CL AIBR 7.&2 PH AVERAGE DENSITY _4.03 GRAMS/CC.

PROJ WT 1052 GAM5 PROJ., DIA. .4.57 MM.. IMPULSE 2.1 LU. SWAL.

DRAG RCeWI. 0.000 GRAMS CI4Gq WI. 4.14 GRAM$ SABOT WI., Ij.03 GRAMS

tW1bT RATE NA PCId. URAG CHANGE I(DEC. YAWI**2 0.74

RANGfr- HEIGHT TOF ANG OF FALL v SEG UIVIM/D(I' I. KIAGI
m ILC MtLS, N/SbC JOUL /SEC /PCT

u 0.00 0.00 6.2 1589 3092 0.0
u 0.00 0.00 6.2? 158 197W 0.0

"so 040 3 2~9 16 -0.
50U 0.09 8. 32:1t

200 I.11 0 4 0 47 11

M 1:3 Saol 1206
0: 6 4.6 24s -4

5,u 0 9 0.4u 3.0 9% 7d-6.3
550 a! S5 0.45j 2e4 912 A29 -6.9
60u 2.61 0.51 a0 849 52-7.6
650 20?1 0.5? U186 48i 8.
70U ~ie 4 0.&3 7231 408 -.
750 20)3 0.71. -0.9 661 341 -9.4

800 2.66 0.79 -2.1 599 280 -9.9
850 2.52 0. to? -3.7 b19 i?26 -10.4

1000 1.50 d.4 AL 3O 33 85 10 0.0

DRAG RL)CR. Wte U.084 GfKAMS PCIe. URAG CHANGE / IEGo YAW)**2 2.12

RANGE HEI6HtT br ANG OF FALL V ENERGY U(VJ/0(PCr. URAG)
m m SEE; MILS M/Stc JOULIES M/SFC/PPU

0 0.00 0.00 2.892 .

IOU 0.6146e 535 1 -03?
IO 03 0y O 508 1112 -U.8

250 0.53:61Le 1454 6 6

300 0.65 0.20 05 41?7*
350 0.72 0.13 .3 t401 156"*
40U 0.18 0.27 I.U 314 148-2.1
45U 0.8t 0.31 0.1 1348 1411I -2.4
500 0486 00)4 DO.5 1322 1356 -2.6
550 00811 0.38 0.2 1296 30J -2.9
60U 0.a0d 0.42 -0.1 1. -I*0 120-
6*0 0.87 0.46 -06b I y4 1959 -O33

0.1 0.0A5 054 -0.1 09 -3.0
850 0OOH 0.63 -101 111413 111-3.0

8 0085 0.50 -1:5 116835 -4.6
8S10t 075 0.59 -1. 116) 008 -4.

950 0*4? 0:6'93 89 1-4.9
100W 0.33 0.11 -3.1 W6 19-*
IU 0.18 di g_ -05 044 oi)-5

1 0O 0.00 8:6 -4.0( 1020o a

604 SC-1- 114



rypi sc I. CAL (IU 1M leamot AVEMAQk DENSITY 4.06 GRAMS/C(;*
P140 --V- ý4 W (RIM6 - - P*.-O- 4~-as mMq IMPULSE 0.H LO. SECS.

DRAt, RI)CM. -wr 0.000 iMRA14S CHG. twT* 0.95 GRANS SA130T wr .624 CRAPS

TWIbT KATE NA PC?.* DRAG CHANGE ME(0G. YAwI*.* 0.74I
RANGE HEC1(111 TOF ANG OF I-ALL v ENERGIY Div)/DIPCT, 0(A~I;

M sltC NILS M/sLc JOULE~S m/src/PCT

u 0.00 39.4 913 1111 0.00 U O 0. 0O 39.4. 913 761 ( .050 1099. 0.06 ld.d 65~3 670 -0.6O 6b 0. :s1u 5894 680o -1.2ou s 6 0. 3ia J4 496 -1.8
200 1*4 67 410 _ý! 335 920~ :1131. 917  1u-2e9
340 j*49o 0:, A7t03 2331-0

flOO 18.30 by f313 T:

900 18*5.:81:424
6% 1*6 2.h16 -5. 13 6

100U 3.13 055 -162 N40 fly

95U 12:91 031 -0.2 1
:05 '3.62 60 24 -2e10: 56ts35_90i4 et :061.32 oou .13

00 3wu 0 o.4093 1$ a
5 00?93. 789 73t :0.2u oL 81 0 709 69o -1.15 162090dotjS 6i_*

00 1.26 0.7 10. 829 W0 -2.3
6oo 324 0.8'. -. Be -.

4SOI -3.655 je ?28 148 -2.750 1 Q.0d 2597 32ý -1.9
65 *4 'ml-1165 8 -2.0

IOU 3.lu 0*92 - 603 5 3 63-.



TYPI ýpc I CAL Ifit:It f.62 14M 4VERAGES 0ENSITY 4.03 GRAMWCCe

PROJ. WT 1.0840 WAAMS PRO-J. I3I. 4*Bh 14M IMPIJLSI Lai!b s.9. SIG-a

URA6 ROLAO. btT* GsGOU (dA&R GRIGI Wt, : 4.14- QRAMS1&:tTa

TWS rzR ATE NX PUTo fI)R*r CHANOk fI UEG. YAW)**I2 0.14

R 104iL ht: Mitt V41 AMI OF FALL V ENERGY Div) T MiRAG I
m m S1_( mit MiSEC JOULkbS ~

U o.uuj aOuu 11.1 1197 19111 0.00
0 0.uu 0.ufl 17.1 117 3J 0.0

Uj 061~ (0.04 itp. 111 -0.,6
IOU .6 0.09 16. 1079 107,d -1.?
I1)u 2.45 0.14 L 5., LU21) 951

IOU 4.66 0.1u 141,46 _0
isu 5*11 0.36 13.4 18561 -4o2
40U J.9 1 O.4l 1 .) 23 4&IU -4.0
45U 6056~ 00.50 It. 66 b .
s0u 1.10 008k 1 0.2 106 1
601 1. 0.76 492J

100 A.40 0.99 -lob -6.9

850J 1.ri I.44 -12.3 240 11 -4&4
V)OU 6.98 N.? -18. 269 61 -0
950 1 d-) 1. I .3 - ~6*L so s1 -1.ed
1000 4.41l .0 -14. 3 49 -1.?

iu 2.4 ?e: 25 :14.8 1 4j -j.7
1101) 0.001 2.49 5 19ý 9 36 -1e6

I0RAt1 RuLK9. "To U.0'Y9 G:tAMS bPCTs URAG CHANGE ,' IrG* YAWIS.2 2.12

RA"GL tlltlT 01 A~, F F ALL V E-NFt4iY rIAV) /fl(PCto UR4A()
m m St. C ML ý M/SFkc JOULLS 5 1- t;/ Pi, T

U 0.00 0.00 5..j L197 1411 0.0
U 0.000 u. 197) 8i 40.
530 O 0.45 o4 4UI1 66 -U.2

0u040 C.119 4.6 5 0
5U 07 0.13 40d 126

200 0.901 0.1, s. 0d11 ~ 6 -fl.9
?50 1 ()d 0.2? 3.4 Of1 :e

30u 1.24 0. 9 3.04

650 0 0.~ i0. 923 9
1,49 0.6 U12 -101

740U . 0.1 '. -212~-.

jjU 1.64) 0.5 Oat 94.J A 0 -2*O
600 1.1sts 0.06 -061 9838;3 -,,oi

7.31 0.b4 -3.4 La 80 -3.U
Isu 5 0 489 1 -0

1000 006 .i 4 76 -. 07
11001 0.00i 1.1 -b.y 7156 1%-
10511 0115 M. -6.d ?:

606 SC-i1- 11



TYPE Sc I CAL1Oik ?a~a MM AVENAGE DENSITY 4.01 GRAMS/CC.

PROJ. wt A4840 GRAMS PR~OJ. DiA. 4a.U MM IMPULSE 2.1 Lb. SEL.

__tQu~m. CHO@ WT& 40D1 GR4AMS SABOT -w. o.0089 CRAPS_

uwsit h"0 0.@OAAS 6 C 6 atl

Os .8b 0.10 lie L 34 f.
14 5.d j~~316 5tld,I18 ::4 .

0 1 an -1. 6V 40'

Nu -I

DRAG ROLR. Wt. 0.099 GI.AMS K'is. URAL. CHANGE I IfltE. vAwissa 2.11

RtANGE III: ? I uH L ANU,?F~fALL M1tL ;

mU 0. 1K~ L 44Lý1-4

j a- a 4

S00

41l u tll4
lent aC. 

-11



r

TYPL I-CI CA I ~k *62 M AERAE DESIT 4.8 16A~l/C6

TWS KATE 41069DA HNG DG YW*I 0.14

0 0.Uu 0:00 415 5 L6 0160
,u 2.04. 0.006 4.1 80? fiut -0.6

Loki 4.L) I 0i. i 40.2 74 t 594 -11 I
1j 5.)) 01439..$ h89 507 -.

ICU 1k .)U 0.44 414 291 -3.2
13.st1.4 331 '.7 jti -1 6

40 f4 .66 .04
45 1 113 .l4'I s1  -4.1:

410 A.4h 8.6 f0 0100

800 .ki9 4 2.062 -9.9 2149 -2.

1H0U 9.2 .1 ' -784 0
qosu BedL 6 a -6*4 3-?.
950 to.11 *46! -40.241

n09( RUK. mt 0. 1161 GRAMS PC FaUMAG CI4ANF I IIH4 YAWI**2 2812

U ~ ~ ~ 1 Su)Q0 1 ?, .

L 42 1:7-ifl 7

1100 0.0 a7 4S12 -3

I.I
IO 6 .L4



Irlpt sc I CALIBfI4 7062 MM AVERAGk DJENSITY 4s08 G.,IAM$,'C.I.

PR0~eD f ýr .1311 CIA14S PAOJO 01*. so mm IMPPuISE lei LI. SEC

~i~*m~iw. 0O0~NAS-cMGs.WT. 1071 GRAMS SABOT WT. 0.758 GRAMS

TWit R~ATE NA PCI. UXAIG CHANGE / 1OFG. YAWI**2 0.14

KANGL HEIGHTl TOý ANG OF I-ALL v LNHRGY DIV/I/C (CT. LJKAU)
M m SiC MILS M/SFC JOIJIFS M/ SFL/Pi.T

0 0.00 0600 1Lj.3 1139 W97 0.00
U 'ojuU 0.00 18.1 1119 1387 *0.

0 001;1) 0.05 7. 0,43 125Ai-~
100 1 IG 0.U9 6.4. 102t, 11 2th 1.
113L h 0c 0.14 Ups~ 91U 1out) -1.1

3..k4, 6.4 941 81L-.so 4.~ 71bj-e? 76 7 4 24
Is .%69 80d 49143 U0-.48 6.36 o45 1 ' 6e66 -4.5

.6 0:1 01 .6 575 46.9
bA bN4.4 4-'1 :do ledi4

NO00b V -2.U Es -6.2

-1.56 1161Q1.

I1s0u 2.55 ~.1 46. 5 41)-1
YU 0.00 a*56 -56 0 3-

OKA(, 14004sr4 WT* (,o.i% 6 (kMAMS PCr. 011* CHAVIGE (UI~. V AW) 0I 2.1r

m . LC ACMSAL MACXCI JOUU~IS MrptlýA~JI'A

U 0.00u 0.00 109 aP?9 ti .00 0U0 00 .9
138~ t :) .Y481 a

M.1 il 3.1 812 141 -.

I.H .1 -1 # Uv ::
W10 0900 .2 84 O c--

L1 4 f14 4



TYPL '.C I CALIBER 1.VZ toM AVERAGE DENISITV 4.08 (mA*MSICC.

PROJ. Or ZoI38 GRAMS PIK0J* DIA. 5.06 MM IMPULSV lei LB* SE(.*
nKA6 mtw.h wT* 0&000'GRAM4S_ t---eG 1WTO _.-ftfAof _:1* B _-o1 jt f Gjq~A#'&.

TWIST RATE NA PCT.-URAG CHANGE I IEG. YAWI**2 0.74

RANGE HEIGHT TOF ANGMOF FALL V ENERGY 01VI/0 IPCT EjAG)
m SCLl ?akC JO M/'SrC / T.

U DODD 0.00 6.i 1502 3267 0.00

S 0.0 0.0664614 5524 *1

9)u 0 1. 10 -131.5 1 1.846.-.
%- 9 O18 40

1100 0.4 06.112 0L. 1051 119h

Isu 0.60 0.00 3.14 502 1406 0.9
fu 64u OU66 3.:1 Ml02-.0

5 Z065 0.1J,46 -0.4

302 661

7UU 0'2 99 - i49b

:10. 416 4 :

61508 j4 56 11 SC.1-



ti VPr SC I CALIFD 1111 62 0" AVEMAGL DENSITY 1,*08 C.KAMS/CLe

PROJ. wT .d*6IS GRAMS PROJ. WLAS 5.56 MM DOPULSE 001 LOS. SEC.-

G~fi W.v-Q.*#1 G1RA$.s5- AAdOrT.*T L.6*t GRAMS.

rwIb: RATE NA -PCT* DRAG CHANGE I WKS,. YAW)**2 0.7*

RANGV HEIGHT TOF ANG OF FALL v FNrRGY u(1vb'OII*Cfe(3,AAGI
m SKC N14L M/SEC JOULtS M/rc/P(.T

Ii U 0.0 0.0( 49.4 742 993. 806(
0(0 0.O C.0(19* 742 b0.00

5(1 i.40 0.07 48*4 641 671 -. t
100 4a16 U615 4.7*3 6403 r,7,,.
I SO 7.0, 1? '3 14b.0 5h9q 48111.

5.2 81 -21.41 2* jJ
Go :3 0: 6~ 4 12.4 10192.

'40U 71.2 6? 40 1 t

41 .69 1 *of U 0 6 U-?
510 0.0 21a *24 .1d.j 1 .

o sO 0.0 44. 14 46 :1 0bisI

VU 10 9

950 4o49 0 U4 i 03h 6-04

'iOU 100fu 610 -da 5b J.,
100 0 0 40R Jd0 8 ~12 2

01 Sc- kt ~tLt / i.121



TYPr Sc I CAL hI4FR 7962 MM AVERAGE DENSITY 490e 1iKAMS/CCI

IR(3J9 wt jofli~ GRIAMS PROJ. 01*. 5.56 M14 IMPULSE led LB. 611;9

DRAf; ROCR* WY. 04000 GRAf4S Cftt. 10--k5d L02GRAM *50:1-MI~. Co648-ORAMS-

TWI'5T RATE NA PCT. I)AA( CHANGE /It3CG& YAW1*VZ 0074

m M F MILS M/SEC JOULES M/SECIPLI

r7U U.UU U00 ieb10 1b 0

to0o 0.16 0 1 1590 11-.

1,3 0.20 0.00 1.! IUU1 L01 -1(.0

Do *1 . ~ .03 -90.28j 00 O64,9 0. o 41 ~ IrbA 64' 4 - .4
40 a5j 0. CI 49 5c. -0.5

bou Nu 7 5 oo3

IOU~ 0:-81 3_ j§j 10t *u i~i -49 011 -0

9 U Q o4 F 0.69 445 0-I
6'h0 ot u.' 10.1 120 li 6

100 'og iI -4 6y

kU 690~ j :1:-011 1

M E 1IS 12 1Sc J S1 SC/1At.



I'TYPL SC L CALIBLK 10.&1 mm AVbIRAGL UENSITY 4t.0dbAP/L
PROj. WT ýe6ili GRAMS P1tOJe CIA* 5.56 "m IMPULSE 2.4 LB. SE(L.

SItAG ROCR.4h-W'Toi 0. GR01AMS CHO. 4- N 1 30911 GRAMS SANOT WY. U.646 OI4APS

TWIST RATE NA PCT. VRAAG CHANGE / FIUG. YAW)0*2 0.14

RANGL HIGHICIT Tor ANG OF F~ALL v ENFKGY I)tV)I/L(1CT. Ul4AUfl
m m SEC MIL4 t4/SEC JUULLS M/SEC/NLT

0i O*O0 0400( ?,L 1390 $340 060
u 0.00 O.UO rot 1390 2?2U 0.0

ho U*14 0.04 6.9 L34.U 5?-)C
IOU Oe6 1 0.0)? 6. 0 12Y0 '34u. -Lou
15U (0.94 (. j 1 6.3 1239 246L -1.5
lOG I ?9 . j6 5.9 at-;S

40 03, LOI-.
Aso 19 3 39 :

1: 14 3d 194..ft? Y 2.0 0 I 2 9u :

~U 1.9 1 J.TI~

s 5 0.6"? - 9513 46d
00 56 096 -4.6 U$41 16

900 ýo4l -6.6j b 26 AI
9b ~ .04 -:1 9 4T6

u.1 1 4 oo 4

DRAt, ROCK4. wiT. 0*115 GR4AMS PCT. tONA6 CHiANGI: JntflE(. YAWIs*2 2 01 ;

~AANILk 14LWH I U1 ANI. ?fýIILL VMI yNI IV 4UPJA,.RAo3)

0 .0 0.0 i.

0.11 InU. 1 *

iiuu .:60 Ob y4 6

cud Cot)0 3 -0

I ~ :448 ~ le
A 613S-il



TYPL SC I CALIRLK 1062 MN AVEibAGk DENSITY 4.08 G.IAMVdC(.e
PRUJ. W1 Jb681 GRAMS PROJ. DIA. 6.10 MM IMPULSE 0.ot LII. SEL.

DRAG RUCI~. WT, 0.000 f',IAMS CfrtI9 WT. 9.73 GRAMS SAdCY WY. Ua494 GRtAMS

TWIST .tATE NA PC?. IJIAG IkNFIILC*YW11 01

HAM~ jjjt  II VFSFALL CMANGPI O(V.A~):*2 E* R

Ou 1'.bI 0.03 37.1 643 16100

":ti. ? 5. I9 -1.7~
0.a1 -6 46

5u :1:d48,8
ou 14:41 :oj 4:1 0:l~

5)u ef 11OC O.U1 1'9. *j4 6 U30u
6U dU.U6 ebU L9. 51~ 6~

O.'. .b ',q -lU.?89 ?

to.I 0 Ii N 9J* 4

0 b. 64 .914 1 :1 15R:

ORi U ir, u.199 GRM 1*64A HNi UGeYW62 21
14 A-1..,E1HI r Au tFL

u: U*U osu L9:4

10 1:U 1:, u

69 00 154 0 6C-Jo4 2



Typt Sc 1 CAL IBfR 7862 MM AVERAGE DENSITY 4.08 GRAMS/CC.
*PROJ. wT 3*681 GRAMS PROJ. DIA. 0.10 PM IMPULSE lot L8. SEL..

0RAG.RUCrR,'.wi. 0*000 GIIANS CHO*. WT. 1.39 GRAMS SABOT WT. 0*419Y GRAMS

TWIST RATF "A4 OCT* DRAG CHANGE imIE. YAWI**2 0614

RANGE HEIGHT ltO ANG OF FALL V E%4RGY 114VIMCPLte ORAGI
M k MILS MISFC JOULt.S M/EL/PLT

0 0.00 0.00 28.0 a8s 1631 0.00
u 0.10 0.0 -8.0 1as 441 0.0

s0 1:36 V :06 IN 130 1291300
IOU zb9 0.12 1696 790 141) -L.0
Iso 3.91 0.18 2S97 742 1011ýi -1.4
200 11021 0.?5 i 4. t 695 dqU .

04 03.6649

Z' 602 11111111:t -ill 44 1:$
?.O 406 41 2

U ~~1 6lU .0 _j3 .

89 of :0* bed

908 91001! i :J::1
t4:3 :1 11 lei

118,100 ý:H, 5 . a 4 e:

ONAUROCe W~ 0**49 KAM PCa URG CANOC IDE;o SC102 2 12 5



Typt SC I CALIB~i4 1.62 MN AVERAGE OENStTV 4.08 GRAMS/CC.

IPROJ@ W1 Je6#1 GRAMS P40Je DIA. .6.10 MM IMPULSE a@L L8. SEL.

BRAG ROCK* viT. 0.000 GRAMS 'CHG. WT, %.S0 GRA4S -SANOT WV. Q.99 GRAMS1

TWIST RATE NA PCT* 0RAK CRANOC I (DEC. YAW-lea a,,,

RAN~b HEIGHT TOF ANG N1P FALL Mlt %1401RG DfV14qjPETfCQRAG1

u 000 .u 000 0~ 42to74 3 .

Lu 0.00 0 p.ytj-0
i. ri" I*4 U 1 1 -1.4
0u I. i'. 0.177 1011 1?1--

9'.

4 O1e1 '9, -

60 3.0 .00 16 U:9 00 5

U Is vi 1 ., b

JiU &1o05 :3:
00 * 161: j

tou o. u

616u SC-1-1
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TYPIt hc I CALIBE~R &62 ANM AVERAGE DENSITY 4.08 (,RAMS/CL*

PROJo WY .4.969 GRAMS PROJ. 01AA *6.60 M4M IMPuLSE 0.u Lb. SEC*

AOQ-tCRi *WTir Gý @ Vd*N ARS CHtiG WTO 0.01 GRAMS SAGOT WY. U033L GRANS
ORA MT ! -84 JC. DRAG CHARGE I IDFGo YANISSZ 061

KANGE H4EIGt4T NGSL /r ENfrRY niv (VI4ICTAD4%

U Q0~ 7.4553 0.0

200 12.44 0*43 !).2 397 37(d-.

909 :01 4Jo..t

6 1 :19itli 4 1 11!

flmAI Ao~ wto o.o'~i GKA'qS PCr. DRiAi CHANGE I bEG. YAW1042 2.1?

IIANGE hFIGHT AN6,?[,1L SEI JOJkNFG S rA0
m N M/ALL JOL rNF1, E I

U gooJ 0.000 a0. is3 74 0.0
O -0.b

8 *4 9 4o4:1.0

00 C.t 16121



TYPI Sc I CAL 18EK 1.62 MM AV0AAGE DENSITY 4.03 GAAMS/C(;.
PUJ* wT ,4969d GRAMS PROJ. DIR. 60&O MM IMPULSC Lod LS. SEC,
DRAG ROGRO iT. 0.000 EIRANS C4G. WT6 1.85 GAAMSI SAW0 VT*: .1)1 GRAMS

RANU~ I4 AGI"r - O AN,4tSA

U 80 00 5 ~ 19* 0.00

20L) 6-3 3 0010 30.9 594 83U -1.7
6! .0liu 0. 38 29.3 b ~ -2.1

3100 1.:1) 0.N.3 t

0 4)1

HYU itR
URRt; AuLke Wf. Uo21s (GAMS P1;F. LRAG CH4ANGE P IL1)Go YAW1002 201W

AANGt Hr. Li~i ANuMtS 0  lLL M/C U "DIV)PErfL HAu

U 0.00 Dej aJ .ti 6?Y 419 u00

46' -10.

613 C-1 .2
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Typt SC I CALIUNCR ?&631 MM AV§RAGIý DENSITY 4*08 GRAMS/CL.o

PROJ. wI 46&698 GRAMS PROJ. DIA. 6*60 MM IMPULSE 291 LB. SEet

OR.. RPR mt. 0.000 jKAMS CHG* Wi. 3.,00 GRAMS SAUOT WT. 1U.331 GRAM&

TWIST 14ATE NA* PCT. DRAG CHANG& I IDEG. YAWI*Ol 0.04

RANGE .HV GM O ANGft FALL MýE 11fl 0 DV1 01 ;0h

u 0:08 08 1: ru * b 1081
io5ip9 11 0.0

.~i99. -1.3

IOU INR 0.3 IF.l 8H )-p.

r.6 04'0 165,j

iii
100 1A4- 4i -1-4.

40 0.

oUU

*11*

SAS 1: Gig

_____4 ________9__ ______ _________________________



TY,'r sc I CALIBER 1s62 MM AVERAGE DENSITY 4.08 GRAMS/CL.

PMOJ. Wt ~.5*64 GRIAMS PbA0Je DIA. Te11 MM IMPULSE 0.0 L8. StL.

UR4G~ RULII. Wr. O.UOU UKAMb CH1~. WI. 0.sb GKAMS SAWO wgj. Q*188 GRAMS

TWIST KATE NA PCT. DRtAG CHANGE / tDEGe YAW11*2 0.14 I
RANGL HEIGHTI UF ANG fF IALL MEC ENERGV DMIW)/PCT's VRAG)

m E c Mf~ ALS JOULESm/tlc

0 0.00 0.00No 416 686 0.0

5U 3.78 0.11 is 4 id:o

I iu 25.22 1.16 290-13 40
e50 14.2 8 U.50 (36.9 76 34 36J
2500 17.413 1.54ý b9.1 120 30L'd
55u 30.08 1.75 560. 230 ?69 -1.0
40U d0.8', .16 40.9 223 149

45 e7 21 to. 69 260 j ~ -.
r800 28.4~ 547 -39.1 241 19o -H.

b00 30*04 Y1 98 234 -1.6

IS q 4.20 -245.6 7,) I -1.6

(J50 129 5o1:J: I 8-.

LoU Qovu 0.00 34.* 1476 68 -1.6

0 0.00 0.00 34.b 476 6R6 0.0
50 1.461 0.11 42.1i 466 635 -0.1

Lou 3.19 0621 )M. '455 60bv -0.2
15U 4.61 0.33 Z?.7 445 578 -0.3
200 569L 0.44 125.1 435 554? -0.4
;?50 I.Dd 0.56 22.4 4?6 526 -0.65
300 8.12) 0.67 j4. 416 591 -*
350o 9.ul 0.80 161 407 4 d u.
40u 9.16 0. 91 1 3.1. 347 455 -0.?
450 10.05 L.As 1043 31id 433 -0*8

SO 0? 3319 412 -0.9
5s0 11.0.3 3s3 14 70 392 -1.0
b500 *L 1.:75 -0.4 36L 373 -1.0
6S tU 1.5' -84o 353 355 :1:

F750 10.19 l.oa -12.6 338 323 -1.2
b~o Y4.', 2o03 -17.1 3.40 30ki -1.2
$5U 63.5L 2.Id -?L.u 3.e3 291 -1.1
900 1.31 2.34 -26.7 315 279 -1.3
950 13GH9 2.50 -31.9 30R 266 -1.3
1000 4.20 2o66 -37.3 30L 253 -1.4
tuso 2.24 2.d3 -4d.9 295 241 -1.4
I100 o.uO 3.00 -48.ti 288 230 -.
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TYPE SC I CALIBER .196 MN AVERAGE DENSITY 4.08 GRAM$/CL.

PROJ. WT 5.864 GRAMS PROJ. DIA. 7.11 MM IMPULSE lotB I.. SEC.

DRAt; RUCR. tr. 0.000 GRAMS CHGo WTe 1.12 GKAMS SABOT OT. u.18c GRAPS

TWI$T KATE NA PGT, ORAl, CHANGE / 40EG. YAWI)*2 0.74

RANGE HEIGHT TOp ANG OF FALL V ENERGVY DeVIMUjPET.DRAG)
1A. M SkC MILS M/SEC JOULtS t

0 0000 0000 44*0 662 1I320 U0O
0 0o00 0000 44,0 662 [lilt) 0*0

50 38.0 42.8 t135 -0.4
100 .: 0 : 1 6' 4 J .4 a-0 .8O

b. 620 0. 25 9. a 544 866 -102
2•OU sell 00353 36.O 505 r49- -1 .5
250 9o93 0*45 3b.9 469 644
308 11.63 0.56 33.4 433 Sju
35u 13821 0 30.5 399 468 -2..
400 14.63 O.81 27.1 167 -. 6 2i
450 15.07 O.9b 23.1 339 36 -1.650u 16.89 Qe!l ,84 1IT? J94 -2.2
550 6.bH 1. 3.2 300 264 -1.9,

600 L8.93 gas 23' -I.R
6&O 839 1.62 0.9 211 216 -L.t-:-6.3 258 195 19

75 17 -a~ L4 I257 -1.9Roo I. I N2 :23.0 233 159 -2.o811 11:1 .. , 4 -3., 221 141 -2.00.
900 3., 66 23 -4o 3O -2.0
950 L.2,. 1-.91. -%,5..4 99,If -2.L

LO00 R.21 3.0 46800 90

110O0 00O0 3.13 -99.t. II et, -2.1.

ORAG RCK*. WT. 0.316 GRAMS PCT. DRAG CHANGE / IDEG. YAW)0*2 2.12

RANGL tIIAGHT TOF ANG 01- FALL V ENERtjY I)(V)/U(PCt". ORA.)I
m M SEC MILS N/SEC JOULLS M/SI'CIPT

0 0.00 0.00 17.2 662 L1326 .U

U O.o0 0.00 17T. 662 L28t 0.0
5u 0.82 0.08 16.0 649 1235 -0.1
IOU 1.57 0.15 14.8 637 11.81 -u.2
150 2.27 0.23 L3.6 625 1139 -0.4
200 2.9' 0.31 12.3 612 1094 -0.5
250 A 0.40 10.1 600 1041 -0.6
300 .0 • 0.4R 9.b 588 1,00 -0.7
350 .041 0.57 8.0 576 964 -O.d
400 4.11 1.65 6.5 565 924 -0.9
450 5.06 0.74 4.9 553 885 -t.o
boo 5.26 0.84 54 841
550 5.08 0.93 N 5 810
6U0 5.41 U.2 -0.3 b19 715 -L.
6-2.2 Sol 71 -1.570• 5 : : 4| 49" 70 -10
70 1:.32 4d6 676 -1.6
8O0 4.59 43 -8.4 475 645 -i.t
85U 4.13 1.S3 -10.1 465 61j -1 .8
900 3.55 b.o4 -13.1 454 587
950 2.86 1.15 -l.6 444 56U -I,9
1000 20.34 8.7 -L.82 434 %31 5-.O
L050 1.09 1.090 -20.9 424 sod -2.1
1100 0.00 2.10 -23.7 414 484 -2.1

621 SC-1-131
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typr Sc a CALIBER 1.62 MM AVERAGE DENSITY *4.08 URAMS/CLO

ROj. pit 5.1864 GR4AMS PRO.I. DIA. 7.11 MM IMPULSE 2.1 18. SEC,

ORA(, AUCRo wt. 0.000 UMIAMIS C146. WI. 2.71 GRAMS SABOT WT* 0.188 GRAMS
TWIST RATF 14A OCT. DOW;l CHiANO, / (InG. YAW)e*t *014

RANGE HEIG~HT TOF ANG OF FALL V LNERO U('EI/O (PTCVRG
M P1 Skc MIL,$ N/SkC JOULES N/ IRC, / R

0 0.00 0.00 14.5 101'. 311 0.0
u 0.00 0.00i 14.5 10J4 IQS P

l 0.70 0005 14.00 79-.
100, 1634I 0.10 13.5 93 2 5 S 0.2
150 2.02 0.Lb 12.9 892 2334 -1.2
iou 2.6'.9 0.21 12.2 b52 2127 -L.6" ) , 3.i. 3 0.8 t .1 hi t1 193U -2.0
iou 1.7 1 0.34 tool 771 17*1 _4
Iso0 4o28 00111 9.8 730 1563 -1.8
400 4o.14 0.4A mob 690 1391 :
S00 5950 0.83 6.4 6~ 7 ~ -4.0
550( lie.19 0.11 '5601 -4.3
60U 6.00 0.81 1.4 532 830 -4.1
b 5 6.12 0.90 165 4.94 71Lb -4.9

IOU 6*1 1.1 -074 GiA 615 -)

P0 .4J 1.38 -91 pH 3 7i -5.5

DRA(. RUU4. WT, 0.316 GRAMS PCt. IaRAU. CHA14GF /(DIG. YAWI**2 2e12

/4'1G k HE 1(1'111 FOF ANG 01- FALL V ENEROiY 0(93 /0 PCi. DRuAG)
m A St-C MILS M/sEC JOULCS M/secII'Lr

0 0.00 0.00) b.8 1014 3111 0.0
u 0.00 0.00 6o8 1014 301L5 0.0

50 0.12 0.05 6.3 99q 2923 -0.2
S011 0.62 0.10 5.8 984 2832 -0.3
5u 0089 0.15 5.2 9(jq 2741 -U.5

Z00 1.13 0.20 9..7 954 2651 -0.6
250 lo3Th 0.26 4.1 939 2S72 -0.7
I0U 1*54. Oou lob 924. 2489 -U.9
31;0 1.11 0.36 3.0 909 240d 10
40U 1.84 0.42 2.4 894 232d -
4500 2.02 0.4t3 lot 68 72p 1
S50 1.94 001)j 6.1 b05 ?21 - 1.
'350 2.0o 0.'39 .4 8!'1 2 01 1.*6600 2*U(3 0.613 -0.3 837 29 -1.7
b50 2.03 0.11, -1.0 3e 1999 -1.8
foci l.y? 0.11 -1.a 80Y 1890 -o
7'5U top? 0.84 -2.t8 795 L8I23 -?.1I
800 tell 0.90 -3.4 781 17b8 -2.2
bs510 hi 1 0.96 -4.2 167 L694 -.
900 L.i) L03 -51 753 163d -2.*5
950 1.J6 1.10o -6.0 739 1572 -2.6

1000 001b 16116 -6.9 726 1513 -2.
1050 0.40 102.3 -1.9 r13 1456 -?Id
I110t U. L) 1.30 -8.9 699 1400 -2.y
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TYPU' sC t CAL18 I SR 7.62 "im AVERAGIk DENSITY 4.08 0i1AMS/Ck..

PRJ T7.452 I.AS PO.DA ,2P MU~ -,L.SL

F.0 0.000 0.00 89e4' 402 601 0.00 0.00 0.00 H9*4406d 0.0
so '..32 0.13 86.00 7 -0.3

tau t)a4 6 0.21 82.1 35 45-uj.
150u 12.39 0.42 r77. 324 391 -0.6
200 16.09 0. t$S 12.6 375Z-0. 6
250 L9.52 0. ?. b 1.1 293 3?u -0. 1
iou od ad .92 61.0lh 9 -()a d
350 164.63U4
400 28.3 47.025 24d? -Lea
40 JOYo S U0.9 W44L320500 j n1 : 012V-5.1
i50 i)*Uh 10.91 20.4 ?etf. -.

6J .3 a 24 9.7 21 67 -1026 4.0 20 -iou 20 I~e -1.3
70u 33.61 -4 s t 9qf U ~ L-1
750 J2.o1,4 3.911 -ehu 184 f2t.p -1.4800 30.7 is )20 -44.5 7IS 11 -L.4
880 28:15 ;:9 -61.117 16 04 -o

9 46 0 -80.3 1)9 9,j-.
1000 14.71 4.46 -123. 54 I -1.4
1100 0.00 5.19 1 112 -1.p4

DRAI, REUCR. wT. 0.38s9 GDAAM5I PCI. DRAG; C1HANGE (D1IEG. YAWI*42 2.12

RAWL- HEIGjHr TOF ANG OF F-ALL v ENI-RGY U(V)/UIPCT. 1LRAi*

m m Skit MWILS m/SEc JuUU £S P/SrL/PCr
0 0.00 0.00 47.2 402 60?' 0.0
O 0.00 0.00 47.2 402 boif 0.

so 2.24 0.13 44.1 394 5% -,.1.
100 4.31 0.25 40.8l 386 55L -o.2
2o 00 8.0 0.52 J33. 370 50.4 -11.3 1
25U 9.56 00.66 3O0.C 362 48? -0.4

3? 0.95 0.60 26ol 354 46L -0.,
A0 LZoli 0.94 if 141 441 -.

4I 50 11.76 61.54* 330 4071 -0.?
S00 14a44 w38 8:t 326 8? -.
5560 14.*i6 1.744L0 313 u510 1~: -0:;
750 L3.-.4 2.19 -11.2 795 311 -.
800 12.5)6 2.36 -30289 29ti -1.0
850 11.29l 2.54 -. 1283 2 b l -100
900 9.? Z 7 35. 27 P 272 -1.0
950 7.81 .90 -42.2 , 7 71 26L -1.1

1000 s.57 .009 -49.1 262 *43 -1.4
101,j 2.,98 3.28 -'J6.7 ?50 lz2 -1.5
1100 0.00 3.49 -65.1 238 ?00 -105
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PROJ. WI .7.452 GRAMS PROJ. DIA. 7.62 MR IMPULSE l.d LB* SEC.

ORAG 10CR. hY. 0.000 GRIAMS CH6. WY. 0.OS GRAN$ SABOT WT. 0.000 GRAMS

TWI'.T RAFE NA PCT* DRAG CHANGE / (DEG. YAW10*2 0.74

AA'iGI hktGHtT TOF ANGi OF FALL v ENER6Y UIV)/IJ(PCl. DRAGI
M 14 SLC MILS "/SEC JOUJLES M/SrC/I'LT

U 0.00 0.00 UU 4j3.. 6¶ 51 16'4 0.0
0 0.00 9.0 53.6 5940

20U 9*a2 0.41 45.3 426 bi15 -1.*3
25U 1:1 q8 !) 1 42.4 395 58d
300 3.98 .66 0Be9366 53 01.

40 74 .) 3091 320 . 38 6: L.6
45( itV9.W045 -1.4
55 0.b8 1.46 13.23 21? 281 -1.4

600 izk.11 L.65i 6.5 265 261 2 ~
6!)0 21.01 1.84 - 1U 2533 231) -1.6

dOO 190210 2.4; -21.4 220 6;
150 2T0.4 2.it -18.7 31o 161a '1.1
90U 15.4.9 2.9 -50.6 201 0 ~ -I.8
950 12.69 3.21L -63.6 191 li1-e

DRAP KLLR. wt. 0.3b9 CRAMS PCU. DRA~i CH-ANGE i IUEG. YAWI**2 2.12

RANGE~ H(;Hr TUF ANG OF FALL V tNERGY tJ(V)/U(IPCT. UI4A~i)
m 14 5kL MILS M/SL~C JOULLS M/ISLC/PL r

o 0.00 0*.0. 23.9 &i1)9 1164 0.0
U 0.00 0.00 23.9 51J9 116'. 0.0

SU tell 0909 12.1 549 11 0 -0.1
LOU 2.1d, 0.18 40.6 538 1016 -u.2

VU 3.*1L5 0.28 &J 28 1034 -003
OU 4.01 0.31 .:01 518 994 -0.4

250 4.8 0.41 15.1 1308 954 -0.5
30U 5.51 0.51 13.1 490 -ý 06
35j~j 6.11 0.67 11.1 489 a -0:1

40U 6.60 0.?? 809479 84-0
r500 1026 0.99 4.4 460 it)3 :t*
'b0U 7*d 46 2 D!42 71-1.5
650u 70.00: -32.t 437 682 -1.?
70u0.L 4 -24.9 434 65
1050 6 31 %63 -48.1 465 641 T i.

62 : 68 -t? 4 0 59?- 1-4 3

L5 01 0 o _4h38 51-e



TYPE SC 1. CAL I BE 7.62 14H AVElAAG DENSITY 4.08 GRAMSIC.O
PROJ. WtTe7492 GRAMS PKOJ. DIA. 7.62 MM IPPULSC 2.1 UL. SEC.S

DRAG AOCA. wT* 0.000 GRAMS CGIIG WT* 2.41 GmAms swr0 wi. 09000 GRDPrS

TWIST RATF NA PCi. OPIAG CHANGE / IDEG.e VAW)**2 0.14

RA14GE HEIGHT rUF ANG OF FALL v ENFRGY U(V)/U(P'C1. URA'31
M M SEC MILS. N/SEc 301J.S P'/S[C/Pcrt

U 0.()0 0.00 19.8 k872 2A3.3 0.0
u 0.00 0.00 1d9ti 8?j 283J 000

so 0.96 0.06 19.1 al W600 -0
1:8 :95Mb -Let

d3.J60 0 des 6 90 1.

00u 4. 0.95 P :. 46 76 -1.9

300 S.149 004U 4 o5 633 412-2

1 :1' .63 -1. 314t 1 a
I0u 46. 140 -16. 299 334

1.96A4 44 -bb~ 246i a l'? -I.?

1050 a .09 8 33 3832124
850u 0.0 hl .53 -',6.4 2149 *4633:

DRAG RDCR* wr. 0.389 GRAMS IPCT* flRAG CHANOF / 10G. YAW)**2 2.Ld

RANGF HEIlaH r TUI ANU OF I-ALL v bN KkIieY DV/ Co1R
94 m SE:C M1Lý M/ SK 0.0 SV FC. t

0 0.00 0.00 9.1 872 2833 0.0
O 0.00 0.000 9.1 L i?2 78331 0.0

50 00'.3 0.0h a. 0 ,/5 741 -f.1.I

IR, 8 2500-0.5
250 .92 0610 49 8308 L4?1 -*0.
300 .09 0.3n 4.93 196 2344'..
Is 2.10 0.'42 4.0 7933 226u -0.9

4 2.4b 0.69 0.', 17L 21941.

600 p.lu 0.76 -U.'. 722 1916 -1.4
65074 0.683 - 1.4 710 185L -1.5
66661) 00.9 -2..4 690 list -1.7

2*1 0.91 -3.4. 686 1125s -1.06
00o 2.33 1.04 -'..5 675 1h66 -109

$50:IU N -Sob 663 160b
9500 :43 1:27 -8:0 bAo 149192:d
1050 0*54 4 -tuot 617 1384'.*
1100 0.000 -L I. b 606 113 le*'

62S S--3
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APPBNDIX A

INTERIOR BALISTICS

1. INTRODUCTION

Interior ballistics generally is concerned with predicting the pros-
sures in guns necessary to achieve particular velocities for desired

weight projectiles. Many reports have been written describing techniques

for these computations, and confidence has been obtained by experimentali

verification. For small arms systems this predictive capability is not

so clear cut; uncertainties of initial burning surfaces, composition and
burning rates allow limited predictions to be made. Many empirical
relationships, however, are in use that allow interpolations between

known results to be used. In this appendix some semi-empirical relation-
ships will be described for finding the velocity and charge associated

with a given impulse level for a particular projected weight.

It is to be noted that certain constraints normally considered in

small arms have .not as yet been mentioned. These include maximtu, pres-
sures, muzzle blast, noise, erosion of the gun tube, and size and weight

of the cue.

If we consider a rifle as a weapon used for years, we find that

compromises have been made. The pressures are low enough to haie a man-
portable barrel, muzzle blast and noise are not objectionable, and the

useful life of the barrel is expected to decrease (because of rapid fire),
hone@, replaceable barrels. Size and weight of cartridge must also be

compatible to the system. The pressure can be reduced by len3thening
the gun (for a given velocity), or contained by a better steel, with a

higher yield strength for the same weight gun. Muzzle blast and noise
can be reduced by muzzle devizes, and erosion of the gun tube can be

controlled by lining the barrel, use of additives, or cooler propellants.
The size of cartridge can be reduced by compacting or molding the charge

(hence, lower charge volume), or the weight of the case reduced by going

to a lighter metal or even utilizing the caseless concept. It is not

intended to rationalize the implied interior ballistics, but to see what
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is necessary for our main constraints, and maybe worry later if ywe are

outside the noimal rifle for certain situations.

With the above put on the shelf, but not forgotten, lot us detail

the procedures used in this study.

1I. DEIMNINATION OF VELO3CITY AND CHARGE

The present study required the determination of velocities that a

variety of projectiles would attain with certain assigned recoil momenta.

In the past few years recoil momenta have been masured for many small

arms projectiles, ad the results were used to establish semi-empirical

relationships, Since then the predictions of recoil momenta for several

small arms system studies have been verified whon actual firings were

conducted.

The basic equations follow:

J MV
S+ 0.023 (l - £)C (A-I)

where J - recoil momentum (pound-seconds) .1

M - weight of projectile (grains) *1
V a velocity (ft/sec)

g a gravity constant (ft/sec")

C - charged weight (grains)

c r ballistic efficiency

Sa 4L(A-2)

where F - specific force of propollant (ft-lbu/lb)

y e ratio of specific heat of propellant Sas

Equation (A-2) was simplified for the many situations by assuming a

specific force of 360,000 ft-lbs/lb and a gamma of 1.25; hence

2.48 w 10'10 MV2
t • 0023 •(A-3Z)
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Furthermore, in BRL Technical Note No. 1557 by Carroll and Cam, a
plot of velocity verus projectile weight to charge weight ratio is shown

and was used by Carroll to determine (see Figure A-l):

V- 7554

Equation (A-1) was then simplified to

J -10 6 85.4* 2.48 x 10 V' + 4.45 x 10 V - 0.014 + -61 (A--)

For the various recoil momentum and projected weights (weight of projec-

tile and sabot.), Equation (A-5) was solved to determine the velocity in

this study. Note that the charge weight is not a required input to solve

Equation (A-S).

The charge weight was determined from Equation (A-4), which is valid

only between 1000 to 6000 ft/sec and, indeed, calculates negative charges

below 758 ft/sec and above 6823 ft/sec. Few rounds in this study had

velocities higher than 6000 ft/sec. and a linear relationship was used

for determining the charge weight for low velocity rounds (i.e., the

charge at V1 equals charge weight at 1000 ft/sec x ratio VI/1000),

Usually at the low velocities additional propellant would be needed to

ensure uniformity, and the amounts are small compared to the weight of

the projectile.

The original plan for this study expected to limit the velocities

to between 2000 and 5000 ft/sec. Within these limits the above techniques

should be adequate to calculate recoil momenta. The implied error due

to incorrect charge weight at low velocity is very small, since the recoil

momentum is then almost equal to projectile momentum. At the high

velocity limit we have no experimental data but believe the method to be

sufficiently accurate to enable relative comparison of the few rounds to

be made.
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III. SABOT WBIGHT DETSIMINATION

In order to deteruine the weight of the s5ot requi'ed for the sub-

caliber, coned, and coned flared projectiles, the following equation

was used:

S , KP t (D2 
- d 2)D

where

S - sabot weight

K a constant

P a density of sabot material

D - diameter of bore
d = average diameter of projectile for the rear two

caliber lengths

The value of K accounts for the weight of the pusher plate, and thus the

density and length of the pusher plate are not required.

Using weights of existing sabots from several systems, K was assumed

to be 4 and P 252 grains/inch 3  I gm/cm3).

Thus,

S * 792(D 2 
- d 2)D (Gives S in grains when D is in inches)

S - 51.3(D2- d 2)D (Gives S in grams when D is in inches)

S 3.13 x 10 3 (D2 -3 d 2)D (Gives S in grams when D is in
millimeters)

There are not many available rounds to compare calculated and actual

sabot weights, but several examples follow:

AAI SPIW:

S - 792 (0.222 - 0.12) 0.22 a 6.7 grains

Actual 5-6 grains

BRL 3 Flechette Pusher - Caliber 0.35:

S - 792 (0.352- 3(0.1)2) 0.35 • 25.6 grains

Actual 25-30 grains
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TRW 25=u Sabot Round

S a 792 (0.9842 - 0.5902) 0.984 * 483 grains

-A•dtUgl 610- griins j..
105Mm 'APDS

S * 792 (4.132 - 2.52) 4.13 a 35,300 grains

Actual 21,560 grains

IV. TRACER WEIGHT FVIERNINATION

rhe weight assigned to the drag-reducing tracer material was based

on the 7.62-caliber (462), i.e. 0.39 grams, and for the other ca~ibers

the weight was scaled as the cube of the caliber.

Tracer Weight

5.56 caliber 0.151 grams

6.50 caliber 0.241 grams

7.62 caliber 0.389 grams

For the subcaliber projectile (SCl) the assumed weight was 0.32

grams for the caliber 7.62 and again scaled as the cube of the caliber.

The difference in weight, for the 7.62, was required by the design of

the projectile where the tracor weight was included in the balance for

stability.

All tracers were assumed to burn for three seconds, and weight was

lost proportional to time.

V. DESK CALCULATION METHODS

For the convonience of the user, several graphs and nomographs are

presented to enable rapid estimates to be made for systems which are not

considered in the basic report. The reader is cautioned, however, in

using this section, since the accurate results are found by using

Equations (A-1) and (A-2) in this appendix. The nomographs are to be

used only for their simplicity and when insufficient data are available.

For rigorous solution there might be errors in values below 2000 ft/sec

and above 5000 ft/sec.
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Figure A-2 is a srmple nomograph showint the rlationship of i:pulseI

muzzle velocity, and projected weight, By laying a straight edge on two
known quantities, one can read the third (from Equation (A-4)).

Figure, A-3, while similar to Pigure A-2, iSs asomewhat no"e compli-

cated nomograph. Dual values are shown--grams and grains, meters per

second and feet per second, pound-seconds and newton-seconds--to aid in

conversion from conventional to cgs units. Also, on the right side, an

auxiliary nomograph allows computation of sabot weight for a given pro-

jectile weight.

Figure A-4 is a nomograph that relates the energy in joules, as a

function of projectile weight and velocity. Note that this can be used

anywhere in the trajectory (or range) who" the velocity can be esti-

mated. Again the key is simple. By laying a straight edge on two known

values, one can read the third. This nomograph solves E a 1MV2.

Figure A-5 shows graphically how the impulse increases with projec-

tile velocity, very much more so than projectile momentum alone, which

is linear with velocity.

Figure A-6 is a graph which shows the relationship of velocity and

projected weight for the three impulse levels in the basic study. It is

useful for interpolation for special cases.

632

iL .. : . .



0e a 2

0'.-

9.IOZ aini

633



kI
L _I

t i

/

/ 2
/ '

//

20 / 40

-60

11',0
-o

-J 100 U

IS

2100

. 10

// -140]

/ 1w

/ 200

Fiur A2IpleVlct rjcieW ih
(Noogrph

/ -• ,634



Figure A3. (1) Nomograph - Projected Weight as a Function
u of Sabot Fraction of Projectile Weight.
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APPENDIX B

EXTERIOR BALL18TICS

I. INTRODUCTION

it The application of exterior ballistics in design work is ideally to

select an external configuration which will (1) have stable flight and

(2) have a minimum (or acceptably low) retardation due to drag. These

two criteria have to be attained within the frameworl of c~nstraints dic-

tated by the interior ballistics (the projecting of the shape) and the

terminal ballistics (the production of the desired effect).

With the above in mind, the computations chronologically followed

the scheme of first determining the aerodynamic coefficients for the pre-

sented shapes and then, with the given spectrum of mean densities, bore

diameters and muzzle velocities corresponding to the impulse levels, tra-

jectories were computed to determine the effect of drag on the projectile's

flight.

II. BASIS OF COMPUTATIONS

A. Aerodynamic Coefficients

The aerodynamic computations were made using a model involving the

Van Dyke hybrid method1  for the potential flow, the Van Driest method 2

for the compressible turbulent boundary layer, and the Chapman-Sternberg

model 3 ' 4 for the base pressure. The overall model, as used, is limited

to pointed projectiles that have reasonably large L/D ratios and high

enough velocities so that the flow is supersonic over all parts of the

projectile, yet not so high that significant entropy losses occur in the

shock wave system. The program yields the drag coefficient, CD, the com-

ponents of the drag--skin friction, base drag, and wave drag; the change

in drag due to yaw; the normal force and center of pressure; and, given

the center of mass position, the static moment. These are obtained under

Referenoce are listed at the end of the Appendix (page 658).
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the assumption that the yaw is small. The restriction to a relatively

thin, pointed body in a purely supersonic flow is basic to the method.

The assumption of a turbulent botmdary layer is not; a laminar one could

have been assumed with essentially equal ease. The turbulent one is
obviously proper for shell and the larger bullets; the smaller bullets

could, however, be expected to have laminar layers over about one third

of the body, and some flechettes have had laminar flow over most of the

body. Excepting the latter case, the turbulent boundary layer assumption

seems to give the better result, even if a considerable portion of the

flow is laminar. This can in part be ascribed to the following: (1) The

relatively low frictional drag level of the laminar applied to the whole

projectile leads to a more serious underestimate if part of the full

diameter after section is turbulent than the overestimate made by assuming

full turbulent flow if part of the nose is laminar. (2) The computation

is basically for a smooth body; most real projectiles have rings, bumps,

and engraving. The thicker turbulent layers partially immerse these and

reduce the added increment of drag, the thin laminar layer does not, and

there can be larger incremental drags. Admittedly, the latter effect is

fortuitous in the sense that two slightly incorrect assumptions tend to

cancel. The assumption that the bullet is pointed has appeared to pro-

duce little error for most cases of military bullets that have been

studied.

In order to show the general level to which the program reproduces

experimental results, and also to show the differences that can be

expected to occur between idealized cases and actual bullet data, the

computed drag and several experimental drag curves are given in Figure

B-1. The computed curve is for an idealized version of the preproduction

5.S6mm M193, the CB-1. The ogive has been pointed, the intersections of

the ogive and the boattail with the body have been made clean, and no

cannelure is used. Thie first measured case is for a bronze model of the

idealized shape insofar as the outer contour was concerned, but it was

engraved. Although the test model had a short section of laminar flow,

the agreement is very good. The drag curve for a production M193
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ID!ALIZ9D BRONZE MODEL TEST
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Figure B-1. Comparison of Computed and Measur-ed Drag Coefficients for
Undefcmed Projectiles and Ball Projectiles

is also given and it is consLderably higher. Most of this difference
can be attributed to differences between the flight shape and the drawing
shape for this relatively soft bullet. Larger, or harder, bullets have
yielded differences that were only about five percent higher than that

of the idealized shape. Thus it is apparent that a mixture of real and

computed data in the study would have yielded biased shape comparisons.

To some degree the flow computation used recognizes violations of

the assumptions during the computing process and it, self limiting. For
the blun~ter projectiles the valid region can be as small as from Mach 1.4

to slightly over Mach 2, while for the longer ones in the study it ran

from just over Mach I to Mach 6 and covered the entire range of interest.

In those cases where the computation did not cover the range of super-
sonic interest, the computed curve was continued using the trend of

experimental data for similar projectiles. Although subsonic and tran-

sonic speeds were not considered as being very relevant to the basic
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study, some computed cases used these regions and the sane continuation
procedure was used. The supersonic extension probably does not influence
the realism of the results. Trasoenic flows or* sensitive to the details

of the projectile design, and the absolute drag levels are probably more
poorly predicted.
B. Tracer Assumption

The assumption of the tracer effect was based on the suggestive
behavior of some tests on 20mm, 7.62mm, and 5.56mm projectiles. Charac-
teristically the total drag level of the projectiles fired with func-

tioning tracer was from 20 to 30 percent lower than that for those fired

without tracer. The effect varied with Mach number, yielding less dif-

ference at the higher speeds. This is also the trend of the drag due to
base under-pressure, or base drag. 'This Mach number trend is shown in

Figure B-2 for a 20u shell with and without tracer operatien. Comparing

the computed base drag with the actual total drag results indicated that
an effective base drag reduction of 50 to 70 percent fitted the results

best. 
CD

.4

.320-ms tRFF_.5) ________

-- W/O TRACER
--- WITH TRACER

._J
1.0 1.8 2.0 2b 3.0

MACH NO.

Figure B-2. Drag Coefflclent of 20mm Shell With and Without
Tracer as a Function of Mach Number
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In the case of the 7.62= tracer round, it was possible to measure

the drag changes as a function of range as the tracer element came Into

opieation. At least briefly the increment equaled 100 percent of the

mpuud bWle dOt for this bullet. The dreg coefficient history is

given in Figure B-3.

CD
.6

.6 COMPUTED
SSAS~E P E88LRE

. Me 1I.4

0 25 50 7
RANSE (MIM G.)

Figure B-3. Drag Coefficient Variation during Tracer Initiation

It has also been noted that the effect is less pronourced with

boattailed projectiles, and this is consistent with the assumption that

there is, primarily, a modification of the base drag. Testing of mis-

sile configurations has indicated that heat or mass addition to the base

region can produce favorable base pressure changes, as can heat addition

to the boundary layer; it should, however, be noted that the results are

not always favorable. The tracer does add both heat and mass to the base

region. Attempts have been made to measure the momentum thrust of the

tracer, and the thrust levels have appeared too small to produce the

observed effects.

The tracer effect, for the purpose of these computations, was

assumed to be entirely a base pressure chaxige. It was assumed that the

base pressure was raised to one atmosphere, thus effectively canceling
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the base drag. This is admittedly a very convenient assumption for the

computation, but it is also only slightly more optimistic than the limited

experimental results. Therefore, even if the mechanism is net precisely

the assumed one, the results should not be too misleading. The nature

of the assumption, that it is a bass pressure effect, has a predictable

result oh the computations and this should be noted in case future evi-

dence suggests a change in the assumption. The present assumption must

favor those configurations with high base drag components over those with

smaller ones. To the degree that the assumption is in error or incomplete

the results would be biased similarly. For example, an alternate sugges-

tion that the tracer acted as a pure rocket, essentially a momentum thrust,

would yield the result that the tracer effect was primarily independent

of configuration, a quite different result from the present one.

C. Stability Considerations

1he stabilizability of the projectile, either gyroscopic or static,

is not directly considered by the trajectory computation used; it assumes

that the projectile flies at essentially zero yaw and, hence, that it is
quite stable. The aerodynamics of the shape and the inertial properties
of the projectile influence the stability considerations and hence it is

impractical to consider the general stability problems for a given shape
because of the large number of possible permutations. In some cases,

such as the conventional bullet types (CB) and the artillery shapes (AR),

it might be anticipated that gyroscopic stabilization of an essentially

homogeneous projectile is a probable case and hence that the spin level

necessary to yield a particular level of gyroscopic stability factor has

directly useful meaning, and this value is provided. In other cases it

appeared more probable that multimetal construction would probably be

used either (1) to move the center of mass position and change the

moments of inertia so that the projectile could be stabilized with a

reasonable amount of spin, or (2) to move the center of mass position

far enough forward so that the projectile would be statically stable,

or stable without spin. Thus, in the cases of the cones, the cone-

cylinders, and the cone-flares, with homogeneous center of mass positions,
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the spin needed to obtain gyroscopic stability would be impractical in

the rifle role and hence is not printed out. If a given shape requires

a spin level of one turn in four calibers of travel for stabilization,

then it is obviously a greater problem than one that needs only a twist

of one turn in six calibers of travel. In those cases where prediction

of the spin level to give gyroscopic stability would involve the extrapo-

lated or estimated static moment data in the subsonic and transonic
region, no value was given. First, this is beyond the rifle role contem-

plated. Second, the results could hinge on the cruder results of the

assumptions used in these cases.

The projectile is considered to be statically stable if the center

of pressure of the normal force is behind the center of mass. If the

center of mass position is ahead of the center of pressure position, as

is the case of most conventional bullets, the projectile must be spun to

provide stability. For the CB and the AR types, the spin level to yield

a gyroscopic stability factor of 1.4 is printed out for those cases

with Mach numbers above Mach one. For the finned flechette (FL), the

fins move the center of pressure behind the center of mass, and the pro-

jectile is known to be statically stable. For the remaining cases, C,

CC, and CF, the center of pressure is ahead of the homogeneous center of

mass point. The aerodynamic data indicate the center of pressure point

and hence the degree to which the mass center must be moved to stabilize

the projectile statically. Although the possibilities are too numerous

to consider, the possibility of sniifting the c.m. part way and changing

the moments of inertia so that the projectile can be spin-stabilized

should not be ignored. The reference level of 1.4 for the stability

factor is probably adequate for most ground-to-ground roles but is not

necessarily sufficient for air-to-ground roles. Comparison of the indi-

cated twist level required with the range in current use, from as low as

one turn in 60 calibers for some rifles to one turn in 18 calibers for

tank cannon, assists in placing the computed cases in perspective. The

tables, it should be noted, give the twist values per inch, however, as

is usual tor small arms.
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D. Trajectory Model

The trajectory computations were based on a point-mass model; only

projectile mass, drag, gravity, the angle of launch, and the muzzle

velocity are inputs. The projectile is implicitly assumed to be flying

in a stable fashion at small yaw. The equations used in generating the
data are given below:

1 PCDC V -

wh ere

V avelocity vector of the projectile

Vad V)/dt

P - atmospheric density (ICAO Standard - 1962).

The base level for the computations was essentially sea level at 450

North Latitude. For the tracer trajectories, the assumption was made

that

m- tracer- t for t • 53 seconds

M a In - mtracer for t > 3 seconds.

III. AERODYNAMIC PROPERTIES AND SOME BALLISTIC IMPLICATIONS

The aerodynamic information computed for the program, and estimates

for those regions where it could not be computed, are given for each

type on the beginning pages of the trajectory results. The nondimen-

sional physical data that were computed, center of mass, volume, wetted

area, and radii of gyration, are also given. These have a utility in

their own right and can be used to determine the retardations and sta-

bility properties of other projectiles that have the same shape but not

the same size or the same homogeneous inertial properties as those com-
puted in the program. In the following, some relations will be given
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for these computations. Within a reasonable range of sizes, the aero-
dynamic coefficients tabled are only slightly influenced by size, and

these could be used up to 15mm caliber at least.

A. Stability Level

The tables also indicate the twist level necessary to give a sta-

bility factor of 1.4 for the various types and sizes in the computed net.

This may be too low for some purposes, and possibly higher than desired

in a few special cases. The stability factor, Sg, is given by

221 ( p d 2 B 1sg -,iyOd•.(B-I)

where (pd/V) is the spin in radians per caliber of travel or (2w/n) where

n is the twist in calibers per turn. For homogeneous projectiles of dif-

ferent sizes and inertial properties, only new values of the Ix, Iy, and

d need be introduced in order to establish new stability factors or the

required new spin levels to yield the original stability level. In the

case of bimetallic projectiles the center of mass position can also change

and the CMC is a function of (c.m. - CpN), where CPN is the center of

pressure of the normal force,

CMa = (c.m. - CpN)CNa, (2)

where c.m. and CpN are measured from the nose of the projectile. This

can also be used to treat the aerodynamically stable cases (those stable

without spin) where the center of pressure must lie aft of the center of

mus for stability, and CM, is negative. The criterion in this case

requires only the relative center of mass to center of pressure position

and not the other inertial properties, as does the gyroscopic stability

factor. The necessary margin cannot be specified simply for a range of

conditions, but it is often considered that design margins less than

about ten percent of length are a risk for computed cases.
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The present program was concerned with supersonic proJectiles, in

tho sense that they have the shape characteristics of usual supersonic

designs. In the next several figures the CD values for some of the pro-

jectiles, are plotted against several variables to afford some insight

into some of the trends that can be observed in the figures and tables

of the main report. Supersonically, pointedness and length of head are

important. In Figure B-4 the drag coefficients of some of the computedI I
CD~

I ~0 MACH 1.%XS
1.0 IMACH 3J;

.9

d

.Trend of Drag as a Function of Head Length

.:onfigurattons and of some bluntc'r shapes are plotted versus head length.
Tegeneral trend is apparent in spite of the heterogeneous selection of
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projecti les. There are large decreases in CD with increased head length

at the blunt end of the scale, but the variation is much weaker for head

lengths greater than about three calibers. The trend is more distinct

at the higher Mach numbers. Since the computed configurations are all

in the middle to high Lh/D range, they are mostly in the relatively flat

region a the curve. To show some other variations, the computed con-

figuration data are presented at an enlarged scale in Figure B-5. The

4V
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0

JAJ

20 e U 6 4 8 5L

i0O 97 1 2 3 5 1 4 Mel.O

Figure B-5. Trend of Drag Coefficient as d Function of Head
Length foe' the Computed Configurations

. eunults are again plotted against head length and for Mach numbers of

1.5 and 3.5 and are also ranked from the lowest to the highest in drag

level. At the lower Mach number the previous trend is recognizable only
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is also visible. At the higher Mach numbers, however, the head-length

trend reestablishes its dominance.

The general conclusions are: (1) For projectiles with flight Mach
numbers of about, two or less over most of the trajectory, and which 1have

adequate head length, significant drag gains can be made by the use of
optimumn head shapes and boattails. (2) For projectiles that have con-

siderably higher average Mach numbers, the head fineness ratio becomes

the dominant factor.

The trade-off of boattailing for two cases, the AR-i and AR-2, is

shown in a different form in Figure B-6, and the effect of the assumed

-0 AR-I (BOAT TAIL)
CD 3 OA R- 2 (SQUARE BASE)

.32 dAll-I WITH TRACER
CrAR-2 WITH TRACER

.24

20

.12
r- - E --- a -- a

.04

3..202. 0 &.5 4.0

Figurp 8-6. Drag Coefficients of the Two AR Shapes

with and Without Tracer
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tracer-drag reducer is also included. In this example the drag coeffi-

cient is plotted as a function of Mach number. These two shapes were

designed to have the some maximum range when fired from a cannon at a

launch Mach number of three. The drag coefficient of the boattailed

shape, AR-1, is the lower below about Mach 2.3, and would remain so for

subsonic speeds also. Above this Mach number the square-based version

with a longer ogive has the lower drag. Obviously an increase in the

launch velocity requirement would lead to the square base being the

better projectile, and a decrease would iavor the boatta'l. The effect

of the tracer assumption, since it reduces thý base drag, lowers the

drag of the square-base version dramatically, the boattailed version

less so. At Mach 2 the AR-2 shows a decrease of 60 percent in the drag

coefficient between the ball and tracer version, while the AR-1 shows a

decrease of only 25 percent. The effect decreases absolutely as the

Mach number increases, as it must from the assumption made, but the per-

centage improvements remain about the same.

The total drag has three components: the wave, or form drag, the

skin friction drag, and the: base drag. The variation of these compo-

nents and their relat'.ve size for various types of projectiles explain

most of the previous trends. The drag coefficient components for the

various types are shown in Figure B-7 as a function of total length-to-

diameter ratio for several Mach numbers. It can be seen that the fric-
tional drag component is relatively small; it decreases with increasing
Mach number and incrneses with length because it is related to wetted

and not cross sectional area. Over the usual length range of bullets

the variations in the frictional drag are not important, but it can
become a major component for very long projectiles, such as flechettes.

The square-based projectile's largest component is the base drag, more

distinctly at Mach 1.5 than at 3.5. The form drag is considerably lower
frr the higher Lh/D designs,. The picture reverses for the boattailed

projectile. The direct pressures on the boattail add to the form drag,

but the shape has a smaller base area and the base drag is less. This

trade-off is Mach number sensitive.
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Figure U-7. Variation ol: the Drag Components as
a Iunction of Length

C. o)rag-to-Volume Ratio Considerations

The use of small projectiles, particularly if subcalibered, makes

the concentration of more mass behind the smaller area desirable. Con-

sider the previously given retardation factor in the dimensional form

r •CD

2o, pvd3
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where a air desuity, P P projectile density, d *diameter, and

v a volumte in cubic calibers.

It is apparent that if one just uses smaller and smaller projectiles
of the same form and density the retardation in absolute wnilts will vary

as 1j) and increase as the projectile becomes smaller; thus the ability
to retain velocity becomes less. The above formula points at some
possible ways around the problem; longer, cleaner projectiles improve

the CD)/V ratio and higher density projectiles also can mitigate thie trend.
Some values of CD/V were given in the main text, page 24. and an expanded

version is given in Figure B-8. It is seen that for the shorter projec-

tiles with relatively high C~ values impressive gains are possible by

MACH 2
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cleaning up and small lengthening. However, once we have a relatively

clean projectile on the order of five calibers long, the gains come more

slowly. At first CD/V drops almost linearly as L/D increases, since CD
varies little and the volume is increasing, beyond the present scale,
say for very long flechettes, the ,kin friction becomes more prominent,
and this increases with leiigth so that the drag-to-volume ratio tends to

become ihore constant in this regime.

One can also visualize the curve as multiplied by a ratio of the

proposed projectile density to that of lead, and it is apparent that the
better 5 to 6 caliber long projectile. have enough CD/v margin so that
as a steel projectile they could hpve the same retardation as a lead

CB-1, or could be about 30 percent smaller if of the same material.
This indicates the rationale of the attractiveness of dense, low CD/V
projectiles for the smaller calibers. Since tte tracer effect decreases
CU ,tirectvy, it tends to give lower L/D projectiles with tracer the same
performance level as higher L/D ballistic projectiles.

D. Leceleration Factor

iSCD
The factor -= has a particular significance and is often denoted

by a .nd termed the deceleration factor. The previously given Jifferen-
tial equation is then:

P, SCD
-. - v gu- vv- g. (4)

The u is a fhnction of Mach number through the variation of the drag
coefficient. If two types of projectiles have the same a function and
the same initial conditions, then the integrated velocity histories must
be the same. There are several useful rearrangements of the equation:

air D I•a0  1 (1/meter) (5)

Sp vd airy8 Pprojvd v projd

These are useful fo- a homogeneous projectile and v is the volume in

654



cubic calibers. The drag coefficient and the volume torm aro a function

of the shape alone, while the factor dpro d reflects the size and material

of the projectile. For a given projectile shape, the a will be the soes

for all projectiles for which (pprojd) is a constant. Thus a given com-

puted case, the 7.62mm, 7.8 p/cc, AR-2 case for example, also represents

a 5.4mm, 11 gm/cc, AR-2 projectile and a 3.S6mn, 16.7 gm/cc, AR-2 pro-

Jectile. The various equivalent cases are tabled below.

Computed Cases Diameter for Equivalent Cases

Diameter Density
mm gm/Cc 7.80 11.0 16.7

7.80 - 3.89 2.61

5.56 11.0 7.94 - 3.71

16.7 11.9 8.44

7.80 - 4.55 3.06

6.50 11.0 9.29 4.33

16.7 13.83 9.88 -

7.80 - 5.40 3.56

7.62 11.0 10.46 - 5.08

16.7 16.20 11.58 -

If CD/V is considered part of the factor that is being held constant,

rCD 1I .
e.g." t-vpr -r " Constant, other possibilities for a constant a factor

occur. However, two different projectile shapes are not apt to have drag

coefficients that are in constant proportion over an extended range of

Mach number. O)ver a limited range of Mach number the condition can hold

well enough to permit the concept to be useful.

Most rifle trajectories have little curvature and are classed as

flat fire trajectories. The effect of the gravity component along the
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trajectory can be neglected to a first approximation, and this permits

a simplified velotity equatidh: . .. .... t,)

aV , and with -r 7 ' - 01 a (6)

This equation has the solution V w Vo Exp(-az). The relation can be

used as an interpolation or extrapolation mechanism for the existing

computations. Given a plot of a computed case, subscript 1, and a

neighboring case of interest, subscript 2, for which V., = Vo02 and the

ratio a,/02 is nearly constant over the region of interest, then:

V1 a VolExp(-alz) and V 2 a Vo02EXP(-2zZ).

Considering the condition for which V, a V 2 yields:

Exp(-01ZI) - EXp(-0I2Z2)

4

or 01 1 a l2 Z2 0

C1.1

and " 2 a 32- Z-• (l7)

Therefore, the velocity history of 2 is that of projectile 1 replotted
on a scaled distance basis. Similarly it is clear that ii two of the

computed velocity histories are plotted as a function of range on a

semilog scale then a third case with a value of a intermediate to the
values for the first two can be interpolated, since:

Isdsn t otIn r Vxt l i M ea
= (8)In V1 -In 72 "01 + 12

The concept of scaled distance and a nondimensional a has even
further utility. The previous values of v have had the units of l/range

in the physical units usod in the integration. However, the equation

V V V Exp(-ctz )
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can also be written in terms of the calibers of travel of the projectile,

or z/d, to define a nondimensional a:

S€z/d) - az

T CD 1 9
or •=-ad.a

Par7 0proj

Thus V - Vo Exp(-az/d) represents all projectiles of the same shape

and a given material irrespective of caliber size, to within the assump-

tions used, if the distance scale is in calibers of travel. Examples

showing the use and the range of validity of these methods are given in

Appendix C.
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APPENDIX C

EXAMPLES AND INTERPOLATION METHODS

The data produced in the report:

(1) Have a direct utility in that they can be examined for

trends due to variation of projectile weight, initial impulse, and other

parameters, and also provide a network that permits some quick compari- I
sons of proposed :ases by gross interpolation.

(2) Provide a basis, through the corrective terms supplied, for

creating data for new cases neighboring those computed with essentially
the same accuracy as the computed ones.

(3) Provide the basis for considering many apparently quite

different cases than those tabulated by the use of various scaling rules.

In this appendix examples illustrating these facets will be given. Those
examples chosen for the first purpose are presented as plausible real
problems in order to permit some identification and to stimulate thinking

up others more germane to the reader's interest. They will also be used

to explain in detail some of the trends noted in Section III of the main

text. The other examples are chosen primarily as mechanisms to explain

clearly particular scaling methods. The first three examples use the

tabulated results directly and are based on three hypothetical questions

based on the situation stated below.

An existing 6.5mm rifle system is scheduled to be upgraded by product

improvement. It currently uses the CB-I lead projectile, has a dissimilar

tracer round, and has an impulse level of 2.1 lb-sec (see CB-l-18). It

is considered to have adequate remaining energy (defined as 500 joules

for this example) at 750 meters. Possible ammunition and minor rifle

changes are to be considered to "imprnve" the effective range to 1000

meters (in the remaining energy sense alone). Specifically it is asked:

(1) What bullet replacements for CB-l are available and will

any meet the "requirement" at the original impulse level?

(2) What are the problems of obtaining a matching tracer round?

(3) What is the implication of using only a tracer round?
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A. Example 1. Investigation of a New Ball PioJectile

Since only relatively conventional bullets ame•-postulated, only a
review of the tabulated results for the CB-I, CB-2, CB-3, AR-1, and AR-2
6.5mm cases is needed. The results for selected ranges are given in
Table C-I and are summarized below:

(1) All of the high-density (16.7 gm/cc) projectiles, except

CB-l, which is close, meet the longer range energy requirement; however,

the initial energy and velocity levels are lower.

(2) Of the projectiles with the middle density, lead (11.0 gm/cc),

only the AR-I and AR-2 types strictly meet the condition of 500 joules at

1000 meters, but both the CB-2 and CB-3 cases are close. All cases have
lower initial energy than the original projectile, although the CB-2 case

is nearly equivalent.
(3) Of the projectiles with the lower density, steel (7.8 gm/cc),

only the AR-I and AR-2 shapes meet the condition of 500 joules at 1000

meters range. These cases also have higher energy and velocity than the

base case at all points, an obviously attractive condition.

Conunents on Example 1: The reasons for the previous rankings are
sinply explained. Figure B-8 shows that the CB-1 shape has a higher
drag-to-volume ratio than the others and that the AR shapes are nearly

on the low plateau of the high L/D shapes. Thus, for a given density,

the CB-l has the highest drag-to-weight ratio and loses velocity and
energy in flight at a higher rate than the other cases. The CB-I does

have a low volume and hence weight, and under the impulse constraint

cai have higher initial energy. Assuming that only the projectile momen-
tum and energy are significant (propellant gas energy losses negligible)

and using the simplified velocity equation from Appendix B for a con-

stant CD yields.

. Oair S CD
V. Vo Exp(" 0vd Z)

Io m V 20 vd'V
Io *mpVo • 0pVd 3V0
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S• Table C-1

Remsaining Energy for 6,S0ma Caliber, 2.1 lb-sec Impulse Cases

Range ---* 0 500 m 750 m 1000 m
De=-is• •t,

V. ' -- ' vV __ E V- .
ms/¢- ais raps 8Joule! rap Joule; mps Joules mps Joules

Case

CasJ-e '-C'B-1 11.0 5.94 1027 3•13. 10 086 432 1 $55 315 ' 294

Now Target I I Soo

C8-1 16.7 9.02 753 2557 481 1044 398 714 322 467

CB-2 16.7 10.47 668 2335 487 1240 409 876 346 627

CB-3 16.7 12.12 593 2132 440 11"4 373 844 325 639

AR-1 16.7 11.79 607 2172 471 1308 410 990 355 741

AR-2 16.7 11.51 619 2204 475 1295 408 957 348 695

CB-2 11.0 6.89 924 2943 602 1250 470 763 361 448

CB-3 11.0 7.19 828 2738 568 1289 453 818 353 497

AR-1 11.0 7.77 846 2779 612 1454 507 998 412 659

AR-2 11.0 7.58 861 2809 624 1475 513 996 410 636

AR-1 7.8 5.51 1081 3218 730 1468 572 900 432 513

AR-2 7.8 5.37 1098 3239 754 1530 590 936 439 518
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m V I ii
IfI

So... . ... - 0iv

and the remaining energy becomes:

S V3  2 p S C

Em ItV~ x ai ZJ

The lighter projectiles will have the higher initial energies; however,

if their CD/mp is larger than competitive projectiles, they will lose

velocity more rapidly--this is the case for the CB-l versus the others

at the same density. In general, it loses its advantage within a few

hundred meters. Two projectiles can be compared by the ratio of their

remaining energies:

ER Pp 2 5 arS fCD LI Xy air 1- 1 2

ER21 51Ip2V2 x -

For projectiles of the same density, if CDf CD2 for V V the

Fo roetie tev 1  V2  0 02
exponent is negative and the energy ratio decreases with range and will

become less than 1 at some range even if the initial energy ratio was

greater than 1. The interesting case occurs when -D2 , is so much smaller

than that a change to a lighter material is possible and will still

leave,

CD1 > CD2
Op IVI 0 p2VZ

Now the initial energy ratio will be less unfavorable to projectile 2.

If the change can be made and projectile 2 becomes lighter, then it will

have the higher initial energy, hence a higher energy at all points.

This is thv case of the steel AR's versus the lead CB-1. The steel AR's
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have an initial energy advantagh over the lead CB-3 and CB-2, but their

drag-to-volume ratio is not enough to make up the density change and

their adviatage decreases with range. Since the advantage extends beyond

1000 meters, the practical result, for the postulated problem, is a
superiority.

B. Example 2. Matching Tracer Rounds for Example 1

Extending the previous case, consider the possible problems if a

matching tracer round ii also desired. While it is not essential, it

would seem desirable that the tracer projectile be quite similar to the

ball projectile. In the comparison of matching trajectories the velocity
history of the base case, CB-1, and competitive cases are given for no

tracer and for tracer conditions in Figure C-1. This figure shows that

all tracer rounds have increased velocity relative to the nontracer

counterparts. The degree of the improvement is most for the square-

based CB-3 shape and least for the highly boattailed AR-1 shape. Under

the asslmptions, the only option is to modify the head shape of the

tracer projectile to increase the drag so that it is equivalent to that

of the ball projectile. For the AR-1 an 18 percent increase would be

required; for the CB-2, 20 percent; and for the CB-1, 3S percent. The

square-based CB-3 would need a 65 percent increase. It is apparent that

the more boattailed shapes require less drag increase to match. The

potential candidates, such as the AR-1, then will be easier to match

than was the CB-1.

It should be noted that the simplifying and general aesaumptione made
have an effect. (1) The tracer projeotile was asewned to have the same
weight and #hap* as the ball projeotil--aotuall•. one would expect it
to be a Little lighter and hence have a higher initial velooity and a
higher rate of falloff. (M The traace was aasumed to operate through
the base pressure only, thus differentialZi influencing square-based
and boattaiZed proJeotiZe. (3) The t'aoer was assumed not to influence
the flow forward of the base--this is the logical first approximation
for supersonic flow conditions. However, rocket motors and tracer ele-
ments have been observed to produce plwnes and induce flow separation
forward of the base for steep boattaila--this would change the drag
level.
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In addition to the above, two other occurrences are notable; the
first was expected, the Sec~nd Accidental. (1) The mAining *hewy of

the lead CB-1 with tracer is now 655 Joules, well above the "requirement,"

and hence commitment to only a tracer round would be a technically valid

solution. (2) The lead CH-1 tracer has slightly lower initial velocity

and a slightly lower rate of falloff than the steel ball AR-1. Decreas-

ing the weight of the CB-1 will increase initial velocity and increase

velocity falloff. It would appear that decieasing the weighc of the
lead CB-1 tracer by about 6 percent would yieid a near match--assuming

that the quite dissimilar projectile family was acceptable.

C. r.wnple 3. Consideration of a Tracer Projectile as the Prime Round
in Example 1

"The shape favoritism shown in Example 2 warns that the spectrum of

considtration should be reopened. The five shapes given in Table C..I

for the ball projectile are given for the tracer condition in Table C-I1.
The tracer i,,troduction has markedly changed the selections; the square-
based projectiles now dominate almost completely. The table shows that

all projectile types improve in remaining velocity but that the low-drag

square-based models show by far the most dramatic effect. The preferred

projectiles are now clearly the AR-2 and, other factors considered, the

CB-3. The remaining energy of these projectiles exceeds the hypothetical

1000-meter requirement by so much that if this were the only requirement

(an unlikely situation) the initial impulse level of the weapon could be

considerably reduced. Again we note that the tracer assumption used has

a distinct impact on the magnitude of the effects quoted; however, the

differences between the ball and tracer rounds are so large that it is

doubtful that modifying the assumptions would change the qualitative

picture presented.

The table also shows another significant trend. In this caliber,

increases in density of the projectile always yielded improved remaining

energy beyond about 500 meters for the ball projectile. For the square-

based tracer cases and even the boattailed AR-l, the optimum density at

1000 meters is clearly less than that of tungsten and perhaps lower than
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Table C-11

Remaining Moere for 6,5. Caliber, 2.1 lb-soc Impulse-Tracer Cases

n 0 250 500 750 T000
meters meters meters meters

e Density Remaining Energy - JoulesCase ps/cc

CB-1 7.8 3391 2173 1318 7SE 402

CB-1 11.0 3133 2217 1528 1022 655
CB-1 16. 7 2557 loss 1S16 1135 840

CB-2 7.8 3317 2218 1418 662 490

CB-2 11.0 2943 2146 IS27 loss 704

CB-2 16.7 2335 1840 1430 1095 822

CB-3 7.8 3187 253V 2003 1563 1204

CB-3 11.0 2738 2298 1918 1591 1310

CB-3 16.7 2132 1873 1642 1434 1244

AR-1 7.8 3218 2440 1795 1265 846

AR-1 11.0 2779 2202 1705 1284 939

AR-I 16.7 2172 1786 1453 1171 938

AR-2 7.8 3239 2771 2355 1990 1670

AR-2 11.0 2809 2485 2192 1926 1687

AR-2 16.7 2204 2013 1836 1673 1522
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that of lead in some cases. Thus, when two methods that optimize remain-

ing kinetic energy are used together, the resultant t•nd 1. loss obvious.

The concepts that appear in the first three examples are summarized

below to reinforce the previous comments of the main text and to enlarge

on them. On the sole basis of remaining energy at longer ranges:

(1) Low values of C,/ are needed.

(2) Relatively long, highly b3attailed shapes are the most

attractive for ball projectiles with an average Mach number less than

about 2.0--stability considerations apart. I
(3) The use of the more highly boattailed configurations makes

ball avd tracer matching with nearly similar configurations easier.

(4) Low-drag, square-based projectiles are favored quite

markedly if a tracer projectile is considered either as the prime or as

the only round.

(5) Some shell shapes have a sufficient margin of C over

stendard bullets that they can afford to have densities equivalent to

steel. This results in higher energies over the whole trajectory for a
'ixed initial impulse. This would be at the expense of higher stabili-
zation twist requirements and, probably, longer rounds.

(6) The tracer-on effects are so large on the low-drag, square-

based projectiles that reliability of tracer operation could become a

,.erious factor in accuracy of fire at longer ranges.

In the first three examples there were evidences that various

parameters systematically affected the remaining energy as a functioi,

of range. The next example will be an explanation of these trends; it

will also show the difficulties of focusing too closely on a single

variable, or on the use of too simple a model, for the purpose of extrapo-

latin.l trends.

rhe next series of examples are devoted to treating cases which are

va.-iants of the computed cases. The background for the methods are

*.xlained in Appendices A and B.
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D. Example 4. Examination of the Dru-to-Weight Ratio on Remaining
Enz a Punction of Range for Various Impulse Levell

This problem will be approached by examining a single shape, CB-1,

in a single caliber, 5.56mm. This means that the drag-to-weight ratio

varies only with the density of the projectile. The remaining energy

level as a function of range for the three tabled impulse levels and

densities is plotted in Figure C-2. At the lowest impulse level, 0.8

lb-sec, the lightest projectile has the highest energy level until about

275 meters; the heaviest one has the highest energy level beyond about

310 motors. The 1.2 lb-sec impulse level is more distinct; the lightest

is "best" until 210 meters, and the heaviest beyond about 400 meters.

It would appear, from these cases, that there is an optimum density

which will yield maximum remaining energy at a given range. The highest
impulse level plot breaks the pattern; the lightweight steel projectile

is never in contention, and the lead projectile is superior to the tung-

sten projectile only to about 100 meters.

Comments on Example 4: Under the simplified assumptions used earlier,

constant drag coefficient and no propellant gas energy losses, the initial

energy is: 2

Eo 0

p

and the remaining energy is:

2I 0
ER = Exp(-PairS C /m )Z.

pp

As the projectile mass decreases, the momentum level constraint permits

the initial energy level to increase. The velocity decay exponent also

contains m in the denominator, however, and energy is dissipated more
p

rapidly. At short ranges the increased initial energy is more relevant,

but as the range increases the dissipation rate will become more impor-

tant. Ile equaticn for ER can be differentiated with respect to mp and

set equal to zero to yield an optimal condition for a given range of
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z R •. This yields the simple rlation IL

pair$ CD I

Since, for this case, aair' S, C D, and volume are constant, the projec-

tile density factor controls the equation. The longer the range of

primary interest, the more dense the projectile should be. This simpli-

fied expression predicts about 200 meters as the optimum range of a

steel CB-l and about 350 meters for the lead 5.56mm case. This is in

general agreement with the actual results for the two lower impulse com-

putations. The simplified equation is not a function of impulse level

so that it is apparent that something has gone wrong with the assumptions

for the higher impulse case. The steel and lead CB-1 cases for this

impulse level are also very high initial energy and velocity cases, and

the gas momentum energy losses are becoming dominant. (See Figure A-5.)

The printed cases reveal this fact only indirectly, through the velocity

and propellant charge terms, since neither initial energy nor peak pres-
sure was a variable in the net.

The low-impulse, heavy projectile case also furnishes an instance

where a strange solution appears; that is, the velocity levels of the

optimum case are clearly not in the rifle category. It should be clear

that in using the results one should keep in mind the physical system

that is being implied--or strange "solutions" can appear. The high-
velocity cases were retained because flatness of fire and energy density

can also be important in selecting a system, and this suggested that the

computations should not be truncated arbitrarily as long as the compu-
tational process was still valid. It was recognized that the low-velocity,

heavy-bullet case was not strictly in the rifle picture; however, they

added little to the total effort, and they do furnish a limited basis

for considering carbine and submachine gun cases.
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E. Exmple S. Comments on the Use of the Same Flechettes in VariousCaliber Weipons

The subcaliber flehette-with its high velocity, and hence signifi-

cant gas energy end momentum losses, and the tare of the sabot shows a

more complicated behavior than the lower velocity full-bore projectile

samples. In Figure C-3 the total projected energy of the flechette and

its sabot, as a function of the total projected mass, is given for the

three calibers and the three impulse levels. The high impulse level

shows the trend most strikingly; initially the energy of the projected

parts increases very strongly as the projected mass increases. This is

in contrast to what would be expected if the momentum of the projected

parts was the dominant factor in the process; then the energy for the

projected parts would be:
12

E 0

tMP P S)

7his would yield a decrease in initial energy for any increase in total

mass projected. Instead, the energy increases and peaks in the vicinity

of 4 grams and then the curve turns downward as the mass of the projected

parts becomes dominant. In Figure C-3, representing the steel, lead,

and tungsten, 1.78mm flechette cases are shown on the curves. For the

2.1 lb-sec impulse case, they are all on the rising part of the curve.

Obviously the heaviest projectile is best, and it is not heavy enough

to yield maximum interior ballistic efficiency. Since the heaviest pro-

jectile of the same size will also have the least retardation, the case

will also be the best at all ranges.

The shape of the total projected energy curve is dependent on the

interior ballistic assumptions made. In the case of the lower impulse

constraints, the velocity levels are lower and the curve peaks earlier;

in fact, the lowest impulse level of 0.8 lb-sec indicates that the tung-

sten projectile has a lower total projected energy level than the lead

one for the 5.56mm caliber. The steel flechette yields the highest pro-

jected total energy in the larger calibers. Because the energy
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distribution between the sabot and projectile depends on their relative

weights, the maximum flechette initial snarly maximizes at a diffrent

point than does the projected metal parts energy.
The energy of the flechette ic also plotted in Figure C-4. For the

5.56mm, 2.1 lb-sec impulse case the curve has been computed beyond the

three different flechette points, and it is seen that the peak is at

higher total projected weights than that of the total projected energy

because of sabot tare. Lxcepting possibly the 0.8 lb-sec, 5.56mm case,
the tungsten flechette is still too light to develop maximum initial

energy. Since this is about the largest flechette of this design, FL-1,

that can be housed in the S.56mm and a density much above that of tung-

sten is improbable, the tungsten 1.78mm flechette is about the best that

can be done even if it is really too light for the higher impulse cases.

For the larger calibers, larger size projectiles could be housed, and

the results of the fixed size program of FL-1 are not conclusive because

the larger size possibilities were not considered. Restricting ourselves

to the same size flechette with various densities, the net results are:

(1) The densest 1.78mm flechette of the FL-1 design is always

best with initial energy as criteria; however, only in the case of the

5.56mm, 0.8 lb-sec impulse case is it probably near optimum.

(2) For the 1.78mm flechette the densest projectile will also

have the highest energy retention, and hence it is also the best at

longer ranges--in the remaining energy sense, of course.

(3) The 1.78mm tungsten flechette is nearly optimum only for

the 5.56mm case at 0.8 lb-sec impulse; all other cases optimize at

heavier weights of projectiles. The larger caliber guns could achieve

more optimum performance if larger flechettes, which they could house,

were used.

These conclusions would appear to be based on a peculiarity of the

high-velocity region; however, the same general trends appear if the

momentum of the projected parts dominates toid the simplified momentum
equation is a good approximation;
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an 1o0 (Ms +÷mp)Vo
and

1 2

0
0 " 2 (m + Ilip)

Since we are dealing with a fixed flechette size, the sabot weight,

2 P - (D2 " d 2 )D, increases with the gun caliber and the sabot losses
5 4

cut into the energy. Conversely, the increase of piojectile weight via

the density increase decreases the sabot tare ratio. This is large for

the 3-diameter fin span flechette, and hence the net result is a gain.

While this would appear to have disposed of the problem of shooting

the same flechette in various guns as being non-optimum; in fact, creat-

ing a multitude of flechettes is expensive and the question of what a

given flechette would do in a different caliber is valid. For the par-

ticular flechette design, in this case the FL-1, the velocity and energy

curves are unique for each projectile density. The energy curves are

plotted in Figure C-4. One can enter these curves at any poitt, as will

be shown for the velocity curves in Example 7. If the present assumption

on total parts projected energy is accepted, then we can investigate the

effect of being able to reduce the sabot weight to half of the present

assumption. The 5.56mm tungsten case is assumed. If the sabot weight

of 0.49 grams is halved, the total projected energy of the sabot ind

flechette would decrease from 1920 to 1880 Joules due to poorer interior

ballistic efficiency, but the better ratio of projectile to sabot mass

weight would yield an increase of projectile launch energy from 1430 to

1600 Joules. Entering the tungsten curve in Figure C-4 at this latter

point and reading 1100 meters further on yields 750 Joules. This is

25 percent higher than the base case at 1100 mntters, and hence the gain

by improved saboting is important.
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F. xmple 6. Discussion of the Effect of Varying the Dticeter of a
Subcallber Projectile

I In the design of a subcaliber projectile for a given weapon system,

one optimization parameter is subcaliber diameter. The subcaliber case
t SC-1 for 6.5ma bar* diameter will be used for this discussion. This

projectile has the exterior profile of CC-1, but has been constructed

as a bimetallic projectile--tungsten, aluminum, and tracer material

being the materials used. Mass distribution has been chosen to insure

static stability; i.e., spin is not necessary. As a result of the choice

of distribution, the projectile has an average density of 4.08 gm/cc and

is relatively light. With remaining kinetic energy as the criteria, the

energy level variation will be discussed at fixed ranges of 0 meters,

400 meters, and 1100 meters (Figure C-5 (a), (b), (c), with and without

tracer).

1. Kinetic Energy of Projected Metallic Mass as a Function of
Diameter of Projectile.

The plots (a), (b), and (c), Figure C-5, demonstrate kinetic

energy as a function of projectile diameter at impulses of 0.8, 1.2,
and 2.1 lb-sec, respectively. For projected mass, the combined mass of

projectile and sabot, the data for (a) and (b) depicts maxima at 4mm and

5mm, respectively, with (c) not attaining a maximum by full caliber.

The initial positive slope of kinetic energy with increasing diameter

(which implies increasing projected mass) seems strange, using the sim-

plified argument presented in a previous example. With the constraint

of constant impulse,

(rmp + Msn)Vo0  10,

then the initial kinetic energy is

2
10

0 0 2 Tm- _+_m)-" p

This implies that increasing projected mass should decrease initial
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kinetic energy. However, as in all simple ("crude") arguments, often a

term becomes significant and an effect is unexplainable.

Looking back to Figure A-S, one observes that the momentum of the

projected mass at high speeds becomes a smaller percentage of total

momentum of projected weights and gas combined. This indicates, as A-5

shows, that

o- (m + mS)v ÷ f

where f represents a gas tarage and is increasing with velocity increase.

Returning to the plots of kinetic energy, Figure C-4, the shape

of the curves state:

(1) For (a) and (b), at the smaller diameters, which is in

the higher velocity regime, f is high. The effect of increasing diameter

decreases velocity, increasing markedly the interior ballistic effi-

ciency. Thus, initially the total energy increases with increasing

diameter. Then, as the velocity decreases further (diameter increases),

the gain in efficiency is less and the total energy curve peaks, after

which the curve begins to behave qualitatively as the simplified argu-

ment implies.

(2) For (c), the increase in ballistic efficiency dominates

throughout, and no maximum is attained.

2. Kinetic Energy of Projectile at Muzzle as a Function of
Diameter of Projectile.

(Brief Aside; Given a positive function g(x) with a maximum

at x0 , if h(x) is a monotonically increasing positive function, then the

maximum of G = gh is shifted in the direction of increasing x, i.e.,

G'(xo) - g'(xo)h(xo) + gCxo)h'(x 0 ) > 0.]

The kinetic energy of the projectile is

p 0 projected mass
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By the property in the brief aside, the maxima of (a) and (b)

will be shifted toward the larger diameter. For case (c) where hI is

always positive, an expansion of the brief aside shows the slope remains

positive; i.e., a maximum will not be attained. This indeed is the

effect observed.

3. Kinetic Energy of Projectile at a Fixed Rangeas a Function
of Diameter of Projectile.

By equations previously demonstrated (Example 1),

E - r-PairS CDz

Rp a 2 L 0p d3 11

o Exp P'air S C z D

p Ex p---~3- jd

The exponential is a monotonic increasing function of d, for constant

CD and range. The effect of this function, all other things constant,
is again to move the maxima to the right. Observe (a) and (b) at 400

meters and 1100 meters, witho ther. Observ he slope of (c)

always positive. In summary, if kinetic energy is the criteria for
"goodness," then for this example:

(1) The better interior ballistic efficiency indicates larger

diameters (decrease gas tarage).

(2) The amount of sabot tarage indicates still larger diameters

(decrease sabot tarage).

(3) Retardation favors the larger projectiles and again indi.-

cates still larger diameters (decrease retardation).

G. Example 7. Use of the Plotted Velocity, or Energy, Curves of a
Computed Case to Obtain the History of a Lower Velocity Case

The flat fire assumption permits the use of the given velocity, or

energy, curves over a wider spectrum. Under these conditions, the

highest velocity case for a given size, weight, and shape of projectile
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contains the histories of all lower velocity cases within its span of

velocity. The range coverage will be less than the 1100-leter span -of

the original case, however. This was noted in the main text because of

its utility and is shown in more detail below.

Tlhe 5.56mm lead CB-3 case (page CB-3-8) at 1.2 lb-sec impulse is

plotted in Figure C-6. Ihis case has a muzzle velocity of 772 mps, while

the same bullet at an impulse of 0.8 lb-sec has an initial velocity of

557 'mps. If we interpolate the first curve (Figure C-6) for the 557 mps

point, it occurs at a range of 359 meters. By picking this as the origin

of a new range scale, the second computed case (page CB-3-7) plots on the

original curve as is shown. Since E a mV 2/2, the remaining energies

could be plotted in the same way and new cases similarly investigated.

In order to deal with an unknown case as an example, suppose that

it is desired to fire the previous projectile at an impulse level of

1.0 lb-sec. To start the procedure the corresponding muzzle velocity

must be determined; this can be done using either the equations or the

nonograph (A-3) in Appendix A. The latter indicates that a muzzle velocity

of 670 mps corresponds to the 1.0 lb-sec impulse for this bullet. This

velocity occurs at 169 meters for the original curve in Figure C-6; the

range scale for this new case is set up at the bottom of the figure.

if the full range (f the original case, 1100 meters, had been plotted,

information on this new case would be available for 931 meters without

extrapolation. It is, of course, not essential to construct the new

scale physically nor to even plot the original, since the tabulated

data can be interpolated for the new range zero and each tabulated range

point, ztab' taken to correspond to (ztab - zo) for the new case.

H. Example 8. Construction of the Velocity History for a Neighboring
NaseUs-ing the Diferential Velocity Correction

Assume that there is a companion projectile to the $.S6m lead CB-S

projectile; it is a jacketed steel and carbide AP projectile weighing

10 percent less than the ball projectile but fired at the same velocity,

773 mps. Hlaving the velocity history of the basic CB-3 case, what is

676



the velocity history of tie companion projectile? Since the projestile
weight is in the denominator of the retardation expression, the 10 per-
cent weight change yields an effect equivalent to about an 11 percent

drag coefficient changel thus eleven times the listed unit effect, change
in velocity for 1 percent change in drag, must be applied. The bave

case and the postulated AP projectile case derived from it are partially

tabled below.

Table C.IV

Base Case Derived Case

S.56mm Lead CB-3 (Page CB.3-8) ,S6.m AP Projectile, 10% Lighter

Range Velocity AV/%CD Correction Velocity

0 773 0 0 773

200 6S0 -1.2 11.3 639

400 534 -2.2 24.2 510

600 429 -3.0 33.0 396

800 341 -3.1 34.1 307

1000 295 -2.0 22,0 273

At the correction level of about 10 percent, errors aro due pri-

marily to the rounding off of the unit effect, change in velocity for

1 percent change in drag, at 0.1 raps and the velocity at I mps, and

hence the created case is essentially as accurate as the basic tabulated

case. While the correction term can often give adequate results for

considerably larger percentage changes, the resultant accuracy level is

not readily predictable and hence the use of corrections involving much
more than ten times the correction term is not recommended.

The same table would also serve, as noted eurlier, if the difference

had involved a 10 percent increase of air density, or if it involved

another projectile which had a 10 percent higher drag coefficient over

the region of interest. Dissimilar projectile shapes are not apt to

have similar drag coefficient curves over the entire range of subsonic,
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transonic and supersonic speeds. However, for utility purposes when
the region of interest is only subsonic or supersonic speeds, it can be
assumed dissimilar projectiles have nearly equal or nearly proportional

drag curves for a considerable range.

1. E__xample 9. Effect of Crosswind on the Trajectory

The printed tables aloo contain the time of flight to each range

point. For flat fire conditions this permits a good determination of

the crosswind effect on the path of the projectile by multiplying the

lag time (time of flight minus vacuum time of flight) by the magnitude

of the crosswind velocity. The vacuum time of flight is simply the

range divided by the muzzle velocity. The direction of the drift is

downwind. Some sample results ore given below.

Table C-V

Downwind Deflection for a Crosswind of One Meter paur Second

6.5mm Projectiles, 2.1 lb-sec Impulse Cases

CB- I AW- i CB- 3 CB- 3

(11.0 gm/cc) (11.0 gm/cc) (6.8 gm/cc) (6.8 gm/cc)
with Tracer

Range Inflection Deflection Deflection Deflection
_jmeters) (meters) (meters) (meters) (meters)

0 0 0 0 0

200 0.042 3.030 0.034 0.014

400 0.185 0.139 0.157 0.067

600 0.467 0.329 0.410 0.150

800 0.850 0.609 0.784 0.284

IOU0 1.3-2 0.948 1.277 0.467

J. tx•amp.Ie_'1_. -apping the Velocity History of a Family of Flechettes

The relatively high velocity flechettes furnish a good condition
for using the caliber scaling rules for extending the computed cases,

since they do fit the flat fire assumption over a wide range. When the
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f - velocity history can be represented by

V 11 Vo xp(-Gz) -

adequately, the equation can also be transformed to a calibers of travel

basis (z/d) from the real distance variable z. Thus, as noted in

Appendix B, Z - z/d, or

4 - a (z/d)
20 vd 3

and V_ T

2p pv

The latter is independent of everything but the shape of the projectile

and its density. It follows that all projectiles of the same shape and

density, if fired at the same velocity, have the same velocity history

curves if they are plotted in terms of calibers of travel. Thus the

velocity of a 3.56mn flechette at 200 meters will be the same as that

of a 1.78mm flechstte of similar shape and material at 100 meters, if
the launch velocities are the same. A construction on this basis for a
range of flechette sizes is given in Figure C-7. On a given material

basis, this represents steel flechettes of various sizes. However, we

note that the real distance equation for a is invRriant whenever the

product (o pd) in the denominator is invariant. The steel (7.8 gm/cc)

projectile of 1.78mm diameter is also then equivalent to a 3.9 gm/cc

model of 3.56mm diameter, or any combination that is equivalent. This

has been used t double-code the curves for various size and weight com-

binations to extend their utility. The procedure can be used to identify

the tungsten 1.78mm fiechette curve, and this has been done as an extrapo-

lated exceptional case labeled as such in Figure C-7; the actual case,

on page FL-1-10, is plotted also. At the plotting scale the difference

is not noticeable, although an extrapolation from the 7.8 gm/cc 1.78mm

flochotte case by over a factor of 2 has been made. It was noted, how-

ever, that the flechette case is quite favorable for extrapolation.
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f Figure C-7 has been constructed so that it can be used to estimate

Sthe velocity falloff of various sizes of steel flechattes diretly,

assuming the muzzle velocity is known. This is done by applying the

method of Example 7. In a more indirect manner, the chart may also be

used to compare flechettes of the FL-1 type in various sizes and densi-

ties. The curves in Figure C-7 also represent constant values of (0pd).

For example, an aluminum flechette (2.7 gm/cc) S.8 millimeters in diameter

would have a (ppd) product of 15.7 and hence would have a velocity his-

tory curve that would lie midway between curve (b) (13.9 gm mn/cc) and

curve (c) (17.4 gm mm/cc) on Figure C-7.

K. Example 11. Computation of Twist Required to Stabilize a BimetallicGone Cylinder ..

Assume that there is a proposed 6.5mm, CC-3 shape projectile whose

construction is tungsten (16.7 gm/cc) nose, to the juncture of cone and

cylinder, and the cylinder section is aluminum (2.7 p/cc). What twist

is required for a gyroscopic stability factor (Sg) of 1.4, if launched

at a velocity corresponding to a Mach number of 1.5?

PPhysicals Aerodyn amics

m - 10.409 gm CNa 2.59

Ix a 0.3094 gm cm2  CPN a 5.47 cal
Iy 14.6177 gm cm2 Cc a (c.m. - )CP No,

c.m. a 5.94 cal a (0.47)2.59 m 1.22

Frum the equation for s on page 647, nondimensional spin (twist)

dIx2 . - 0.0322 rad/cal.

21I2

This is equivalent to 1.0 rev/7.96 in,
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